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’ In a former communication to this Journal (Kirk, 1938) several 
crinoid genera were discussed. These genera centered about Zeacrinus, 


either through genetic affinity or because of assignment of some of 


’ their species to that genus by authors. Two new genera, closely relat- 
- edtosome of the crinoids dealt with, were omitted owing to nomen- 
| clatorial uncertainties. The location and examination of the type 
specimen of an early and obscure species resolved these difficulties. 
=: In the meantime, a new genus, Xystocrinus, has been made by 
Moore and Plummer. The type species chosen, Cyathocrinus depressus 


~ Troost, is a typical Zeacrinus. Following a long series of errors by 


authors, Moore and Plummer seem to have had an erroneous idea of 
the species they chose as type, confusing it at least in part with Tholo- 
crinus spinosus (Wood). 

The name Zeacrinus depressus (Troost) has had a curious history. 
The type specimen of Zeacrinus depressus during Wachsmuth’s life- 
time was in Hall’s Museum at Albany and inaccessible. The only 
means of identification were the description and excellent line draw- 
ings in the lowa report. Someone, perhaps Wachsmuth himself, de- 
cided that certain crinoids from Sloans Valley, Ky., were Zeacrinus 
depressus and referred them to Hydreionocrinus. Thus, when Wether- 
by (1881, p. 325 (2), pl. 9, figs. 1-4, 6) figured the species he called it 
H. depressus under protest, citing Wachsmuth as authority. In the 
meantime the large series of similar specimens in the Wachsmuth and 
Springer collection carried the depressus label in Wachsmuth’s writ- 
ing, which has remained to this day. Springer (1926, pp. 88, 90, pl. 
26, figs. 1-12) briefly described and very fully illustrated this species 
as H. depressus. This work was done away from the collection and 
with limited access to the literature. Springer had the type specimen 
of Zeacrinus depressus in the same drawer and must have known that 
the two forms were neither conspecific nor congeneric. It was a most 


1 Published by permission of the Director of the U. 8. Geological Survey. Re- 
ceived June 2, 1939. 
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unfortunate mistake. Moore and Plummer (1938, p. 271) proposed a 
new genus Xystocrinus, with Zeacrinus depressus (Troost) (‘‘Hall’’) 
as genotype. As illustrations of the species they gave pen and ink 
drawings of two of Springer’s figures. The type of Zeacrinus depressus 
was examined by both Moore and Plummer, and it is strange they 
followed the lapsus of Springer. 

Thirty years ago Wood (1909, pp. 92, 93, pl. 11, figs. 6-8) gave 
excellent illustrations and description of the type speciinen of Zea- 
crinus depressus, referring it to Hydreionocrinus. For Wetnerby’s spe- 
cies referred to H. depressus by Wachsmuth, the history of which has 
been outlined above, Wood gave the new name H. spinosus. 

There has appeared recently a much-needed revision of the genus 
Zeacrinus by Sutton and Hagan (1939). A few species referred by 
them to Zeacrinus will have to come out. In particular, the species re- 
ferred by me to my genus Eratocrinus, to which they take exception 
(p. 87), are certainly not referable to Zeacrinus. They do, however, 
agree very well with EZ. elegans (Hall). It should be noted that two of 
the “‘species” listed by Sutton and Hagan, E..ramosus (Hall) and E. 
troostanus (Meek and Worthen), are based on immature individuals 
and might possibly fall into synonymy. 

The ascription by Sutton and Hagan and most authors of the geno- 
type of Zeacrinus, Zeacrinus magnoliaeformis, to Owen and Norwood 
1847 (not 1846 as cited) is incorrect. In this paper Owen and Norwood | 
figured a specimen of Zeacrinus magnoliaeformis but in the text (1847, 
p. 5) merely called it “the beautiful Encrinite, fig. 13.’’ The correct 
citation is that given by me (i938, p. 160). The authority for the ge- 
nus and species as of Troost can not be got around. The footnotes of 
Hall (1858, p. 544) seem to have escaped authors generally and vali- 
date Troost’s names under any prevailing code. 

The species here referred to the two new genera proposed are those 
in regard to which I feel reasonably certain, either from examination 
of the types or well-authenticated specimens. Dasiocrinus spinosus 
(Owen and Shumard) is of special interest. The original figure was 
very poor, and the species was cited by Wachsmuth and Springer as 
‘‘undeterminable.” The type specimen has been found at the Walker 
Museum of the University of Chicago and proves to be a splendidly 


preserved crinoid. 
Tholocrinus, n. gen. 
Genotype.—H ydreionocrinus spinosus Wood. 
Generic diagnosis.— 
Crown. Subcylindrical, short. 
Dorsal cup. Depressed, bowl-shaped, with invaginated base. 
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IBB. Small, within basal pit, and concealed by column. 

BB. Of approximately equal width and height, except post B, which is 
proportionally higher. Proximal portions of BB take part in ‘basal pit. 

RR. Large. Articulating suture extending full width of R, slightly curved, 


not gaping. 

IBr. One in all rays, except the anterior, which is variable. Here there may 
be one, or a IBr., separated from the IAx by a set of biserial or inter- 
locking Br. In such case the structure is essentially that of the IIBr 
series and is probably homologous, the structure of the anterior ray rep- 
resenting a suppression of one-half the division usually taking place on 
the IBr,. The IBr tend to be nodose or spinose. 

Arms. The arms are short, stout, and endotomous. The axillaries are rela- 
tively large and tend to be nodose. Following each Ax the first brachial 
is relatively large. Between it and the succeeding Ax the brachials inter- 
lock or have a biserial arrangement. The Br of the admedian rami are 
biserial or nearly so. 

Post IR. Three anal plates in cup. RA large, not penetrating deeply be- 
tween post B and R post B, meeting R post B on narrow face and post 
B on a much longer one. X meets post B on a wide, horizontal face and 
rises above the level of the RR. RT is large and extends well above the 
level of the RR. 

Ventral sac. The ventral sac is proportionally very large. Distad it con- 
tracts somewhat to about one-half its height, then expands, giving the 
sac an elongate hourglass shape. The opening lies about one-half the ~ 
height of the sac. The sac is capped by a low-arched structure, consist- 
ing either of spinose plates alone or spinose marginal plates separated 
at the margin by smaller nonspinose plates and by a central group of 
smaller plates. 

Characteristic species of the genus.— 


Tholocrinus armiger (Meek and Worthen), n. comb. 
Poteriocrinites (Zeacrinus?) armiger Meek and Worthen, p. 27, 1870. 
“Chester, Pope County, Illinois.” Meek and Worthen, p. 547, pl. 21, 


figs. 3a, b, 1873. 
Hydreionocrinus armiger Wachsmuth and Springer, p. 131 (356), 1880. 


Tholocrinus spinosus (Wood), n. comb. 
Hydreionocrinus spinosus Wood, in Troost, p. 93, 1909. 


In error 


Hydreionocrinus depressus (Troost) Wetherby (‘‘Wachsmuth non Wether- 
by’’), p. 326 (2), pl. 9, figs. 1-4, 6, 1881.—Wachsmuth and Springer, p. 
245 (169), 1886.—Springer, pp. 89, 90, pl. 26, figs. 1-12, 1926. 

Xystocrinus depressus Moore and Plummer (part), p. 269, fig. 21, 1938. 


Tholocrinus wetherbyi (Wachsmuth and Springer), n. comb. 
Hydreionocrinus wetherbyi Wachsmuth and Springer, p. 245 (169), 1886. 
In error 
Hydreionocrinus armiger (Meek and Worthen) Wetherby (‘“‘Wachsmuth non 
Wetherby’’), p. 328 (5), pl. 9, figs. 7-11, 1881. 
Geological and geographic distribution.—The genus is widely distributed in 
Mississippi Valley and Kentucky, where beds of upper Chester are found. 
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Relationships.—Tholocrinus probably has its nearest relationships with 
Linocrinus. It differs chiefly from Linocrinus in the flattened, spinose mush- 
room-shaped distal portion of the ventral sac, the smoothness of plates, the 
more advanced stage of evolution of the anal plates, and in having biserial 
or nearly biserial arms. From Hydreionocrinus it chiefly differs in the 
smoothly ‘rounded cup with invaginated base and in its endotomous arm 
structure as against what may be called the ectotomous arms of Hydreiono- 


crinus. 
Dasciocrinus, n. gen. 


Genotype.—Cyathocrinus florealis Yandell and Shumard. 
Generic diagnosis.— 

Crown. Subcylindrical, high. 

Dorsal cup. Depressed-turbinate, with invaginated base. 

IBB. Small, concealed by column within small basal pit. 

BB. Relatively small, the proximal portions taking part in the basal pit. 

RR. Large. Articulating suture extends full width of R; linear, gaping. 

IBr. One in all rays, tending to be nodose or spinose. 

Arms. Long, slender, endotomous, with few divisions. The first division 
above the main dichotom is high above the IAx, giving a large number 
of IIBr. In the ant R there tend to be fewer divisions, which are more 
nearly isotomous. All axillaries tend to be nodose. Br cuneate. 

Post IR. Three anal plates in cup. RA large, elongate, penetrating deeply 
between and resting upon post and r post BB. X relatively small, nar- 
row, meeting post B on a narrow face or separated from it. RT small, 
meeting RA on a very narrow face. 

Ventral sac. The ventral sac is as long as the arms or extends somewhat be- 


yond them. Spinose processes commonly occur on a few of the distal 

plates of the sac, three or four being the usual number. The anal open- 

ing is lateral in position and lies near the distal end of the sac. 
Characteristic species of the genus.— 


Dasciocrinus florealis (Yandell and Shumard), n. comb. 


Cyathocrinus florialis Yandell and Shumard, p. 24, pl. fig. 1, 1847. 
“Grayson Springs, Kentucky.”’ (Upper Chester, Glen Dean.) 
Poteriocrinus florealis Shumard, p. 217, 1855. 
Zeacrinus florealis Shumard, p. 399, 1866.—Wachsmuth and Springer, p. 
128 (353), 1880. 
Pachylocrinus florealis Springer, p. 72, pl. 16, figs. 8, 9, 1926. 


Dasciocrinus spinifer (Wetherby), n. comb. 


Scaphiocrinus spinifer Wetherby, p. 157 (14), pl. 5, fig. 5, 1880. 
“Pulaski County, Kentucky, Kaskaskia (Chester) Group.’”’ (Glen 
Dean.).—Wachsmuth and Springer, p. 236 (160), 1886. 


Dasciocrinus spinosus (Owen and Shumard), n. comb. 


Poteriocrinus spinosus Owen and Shumard, p. 91, pl. 11, fig. 4, 1852—-Owen 
and Shumard, p. 596, pl. 5b, fig. 4, 1852a. ‘““Archimedal layers of the 
carboniferous limestone of Kaskaskia, Illinois.’’ Associated with ‘‘Pen- 
tremites florealis, P. pyriformis, . . . and Poteriocrinus (Zeacrinus) mag- 
noliaformis Troost.” 

Zeacrinus spinosus Shumard, p. 399, 1866. 
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Geologic and geographic distribution.—The genus is widely distributed in 
the Mississippi Valley and in Kentucky in beds of Chester age. There is an 
undescribed species in the Ste. Genevieve near Huntsville, Ala. 

Relationships.—Dasciocrinus is related to Tholocrinus, from which it 
differs chiefly in its long, slender crown and arms; lack of a pronounced 
terminal mushroom expansion of the ventral sac; and the depressed turbi- 
nate cup as compared with the smoothly rounded cup of Tholocrinus. 
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BOTAN Y.—Arizona plants: New species, varieties, and combinations. 
Tuomas H. Kearney and Rosert H. Persues, U. 8. Bureau 
of Plant Industry. 


The writers have in preparation an account of the flowering plants 
and ferns of the State of Arizona, to which specialists in some of the 
more difficult families and genera are contributing treatments of the 
groups with which they are familiar. The object of the present paper 
is to publish in advance such new species, varieties, and combinations 
as it has seemed advisable to recognize. Several of our collaborators 
have contributed descriptions of new forms, or new names and com- 
binations, but unless it is otherwise stated, the present writers are 
responsible for the novelties enumerated in this paper. 


Agave parryi Engelm. var. couesii (Engelm.), comb. nov. 
Agave couesii Engelm. in Trelease, Ann. Rep. Missouri Bot. Garden 22: 94. 


1911. 
Similar to A. parryi except for the less closely imbricate rosette, the nar- 


rower, more gradually pointed leaves, and usually smaller flowers. 


Agave schottii Engelm. var. treleasei (Toumey), comb. nov. 

Agave treleasei Toumey, Ann. Rep. Missouri Bot. Gard. 12: 75. 1901. 

A rare form, distinguished from A. schottii by the dark-green, exception- 
ally wide, and nearly flat leaves. 
Sisyrinchium demissum Greene var. amethystinum (Bicknell), comb. nov. 
Sisyrinchium amethystinum Bicknell, Bull. Torrey Club 28: 581. 1901. 

Apparently differs from typical S. demissum only in size of plant, width 
of leaves, and size of flowers; and the intergradation seems to be complete, 
in Arizona. 

Sisyrinchium longipes (Bicknell), comb. nov. 

Hydastylus longipes Bicknell, Bull. Torrey Club 27: 382. 1900. 

In the writers’ opinion, Salisbury’s genus Hydastylus is entitled to only 
subgeneric rank. 


Phoradendron bolleanum (Seem.) Eichler var. capitellatum (Torr.), 
comb. nov. 


a ae capitellatum Torrey, in Trelease Monogr. Phoradendron 25, 
pl. 17. 1916. 

The more copious pubescence and the greater reduction of the first (or 
only) internode of the fruiting spike seem to be the only characters by which 
this form can be distinguished from typical P. bolleanum. 


Eriogonum mearnsii Parry var. pulchrum (Eastwood), comb. nov. 


Eriogonum pulchrum Eastwood, Proc. California Acad. Sci., ser. 4, 20: 139. 


1931. 
The variety differs from typical EZ. mearnsii only in the persistence of 
loosely lanate pubescence on the upper leaf-surface. 


1 Received June 10, 1939. 
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Eurotia lanata (Pursh) Mog. var. subspinosa (Rydb.), comb. nov. 


Eurotia subspinosa Rydb., Bull. Torrey Club 39: 312. 1912. 

This form differs from typical EZ. lanata in having more pronouncedly 
woody stems, more spreading branches, and hairs with few or no greatly 
elongate rays, but these characters are not closely correlated and many of 
the Arizona specimens are intermediate. 


Mirabilis longiflora L. var. wrightiana (A. Gray), comb. nov. 
Mirabilis wrightiana A. Gray, in Britton & Kearney, Trans. New York Acad. 

14: 28. 1894. 

Typically, this form is distinguished by the merely puberulent, scarcely 
viscid herbage and in having all of the leaf-blades distinctly petioled, but 
these characters are not always associated and there is complete intergrada- 
tion in Arizona material. 


Oxybaphus linearis (Pursh) Robinson var. decipiens (Standley), comb. nov. 


Allionia decipiens Standley, North Amer. Flora 21: 223. 1918. 

Var. decipiens intergrades freely with typical A. linearis but is more or 
less distinguishable by the more distinctly petioled leaves, broader leaf- 
blades, and less glaucous stems. 


Boerhaavia erecta L. var. intermedia (Jones), comb. nov. 
Boerhaavia intermedia Jones, Contr. West. Bot. 10: 41. 1902. 
The variety has somewhat smaller fruits and usually more compact and 
more umbelliform inflorescences than typical B. erecta, but there is too much 
intergradation to justify maintenance of B. intermedia as a species. 


Abronia angustifolia Greene var. arizonica (Standley), comb. nov. 


Abronia arizonica Standley, Contr. U. 8. Nat. Herb. 12: 319. 1909. 

Differs from typical A. angustifolia of New Mexico in the broader leaf- 
blades and usually more copious pubescence. Specimens without fruit are 
sometimes difficult to distinguish from A. villosa 8. Wats. 


Cerastium nutans Raf. var. obtectum, nom. nov. 


Cerastium sericeum 8. Wats., Proc. Amer. Acad. 20: 354. 1885. (Non Pourr., 

1788.) 

In its extremely sericeous aspect, this form appears distinct from C.nu- 
tans, but the intergradation in pubescence is complete in Arizona specimens. 
The two forms are not constantly distinguishable by the seed-characters 
mentioned by Robinson (in Gray, Syn. Flora N. Amer. 1: Pt. 1, 230. 1897). 


Arenaria saxosa A. Gray var. mearnsii (Woot. and Standl.), comb. nov. 


Arenaria mearnsii Woot. and Standl., Contr. U. 8. Nat. Herb. 16: 121. 1913. 

Var. mearnsii is characterized normally by a longer-stemmed and more 
open plant with longer, narrower leaf-blades than in typical A. sazosa, but 
specimens of intermediate character are of frequent occurrence. 


Arenaria eastwoodiae Rydb. var. adenophora, var. nov. 
A forma typica A. eastwoodiae caulibus et sepalis plus minusve glanduloso- 
puberulentibus distinguitur. 
Type: Peebles & Fulton 11856, Tuba, Coconino County, Ariz., altitude 
5,000 feet (U. S. National He rium No. 1634508). This form grows in 
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sandy soil in northeastern Arizona, where it is more common than typical 
A. eastwoodiae. 

The presence of glandular puberulence on the stems, especially in the in- 
florescence, and on the sepals, at least toward base, seems to be the only 
character differentiating this variety from the typical form of the species. 


Delphinium andesicola Ewan, sp. nov.? 


Herba perennis caulibus strictis robustis, 1-2 m altis, e radice elongati 
lignosa, simplicibus vel ad basim paucis, caesiis, puberulentis; foliis impri- 
mis caulibus, tri- vel quinquepartibus segmentis amplis, 15-20 em latis, 
cuneato-rhomboidis vel -obovatis dentatis longioribus deinde subglabris, 
mediis petiolis 6-9 em longis; racemis elongatis atque remotifloribus, 25-35 
em longis; floribus numerosis, pedicellis puberulentis ascendentibus vel di- 
varicatis 2-3 cm longis, sepalis atro-caeruleis atque ovalibus subacutis, 9-12 
mm longis, extus cinereo-puberulentis, petalis superioribus azureis vel fere 
pallidis, inferioribus oblongo-ovatis, emarginatis, subniger, albo-villosis; fol- 
liculis oblongibus, 10-14 mm ivngis, cuspide setoidiis, seminibus 2.5-3 mm 
longis angulatis angustis alatis. 

Type: J. C. Blumer 136, Sept. 13, 1906, Barfoot Park, Chiricahua Moun- 
tains, Cochise County, Ariz. (Herb. Univ. Ariz.). One sheet in flower, an- 
other in ripe fruit, both bearing same data. 

A medium to tall stout erect perennial, 1-2 m high, from a stout woody- 
fibrous deep-seated rootstock; stems simple or few from the rootcrown, leafy 
to the racemes, purplish, with a uniform fine puberulence; leaves predomi- 
nantly cauline, the basal similar, withering at flowering time, appearing 
glabrous but thinly microscopically puberulent, the principal cauline leaves 
of 3 or 5 cuneate-rhomboid or -obovate divisions, these again pinnatifid dis- 
tally into narrowly oblong few-toothed long pinnae, the teeth acute, the 
proximal half of the division-blade entire and gradually narrowed below, 
the segments 10-15 mm wide at base of the lobes, the midcauline petioles 6— 
9 cm long; racemes elongate, open, 25-35 em long; flowers numerous, on as- 
cending or spreading puberulent pedicels 2-3 cm long, their sepals dull ashy- 
or dark-blue, ovate, barely acute, 9-12 mm long, cinereous-puberulent thinly 
so at anthesis, the upper petals pale blue, the lower petals oblong-ovate, 
notched (sinus 1 mm deep), blue-purple, moderately white-villous; follicles 
oblong, obscurely venulose, 10-14 mm long, with short thin pricklelike cusp; 
seeds 2.5-3 mm long, the angles narrowly winged. 

Grows in swales on slopes covered with open forest of Pinus ponderosa, in 
the Chiricahua, Huachuca, and Santa Rita Mountains, at elevations of 5,000 
to 8,500 feet. Other collections examined: Topotype, Blumer 1373; Hua- 
chuca Mountains: Garden Canyon, Harrison and Kearney 5770; Ramsey 
Canyon, Jones 24847 (sheets vary widely among herbaria). Santa Rita 
Mountains: Wooton, Sept. 30, 1913; Madera Canyon, Peebles and Harrison 
2958; Stone Cabin Canyon, Thornber, July 15, 1903. 


Delphinium sierra-blancae Wooton subsp. amplum Ewan, subsp. nov.* 


A D. sierra-blancae f. typico caulibus subglabris stramineis, foliis triparti- 
bus segmentis ampliore atque latiore cuneato-obovatis dentatis brevioribus 
ad basim integris differt. 

Type: Kearney and Peebles 12274, White Mountains, 6 miles south of Han- 


* Contributed by Joseph Ewan, University of Colorado. 
* Contributed by Joseph Ewan. 
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nigan Meadow, 9,500 feet, Greenlee County, Ariz., August 11, 1935 (U. 8. 
National Herbarium No. 1651077). 

Stems subglabrous at least below, usually light colored; leaves darker 
green, more ample, 3-parted into broader segments, these cuneate-obovate, 
again pinnatifid distally into short few-toothed or entire pinnae, the teeth 
abruptly or barely acute, the proximal portion nearly oblong, entire and less 
abruptly narrowed, the segments 18-27 mm wide at base of the lobes. 

Wet creek bottoms of mountains about the headwaters of the Salt River 
and along the upper Gila River, from Mount Graham north to White Moun- 
tains, at elevations of 6,500 to 9,500 feet. Other collections examined: Mount 
Graham, 8,000 ft., Kearney and Peebles 9810 ; same loc., 9,000 ft., Kearney 
and Peebles 9868; Thompson Ranch, Black River, White Mountains, Good- 
ding 564. . 

Delphinium andesicola, most often identified as ““D. scopulorum” or “D. 
scopulorum stachydeum,” is apparently more closely related to the poorly 
known D. tenuisectum Greene of the Sierra Madre Occidental of Mexico than 
to D. scopulorum Gray. Delphinium andesicola has a natural floristic range in 
southeastern Arizona. Delphinium scopulorum is in reality a fairly local spe- 
cies though currently misinterpreted as a widespread paludose larkspur of 
virtually the whole of western North America. So far as known it is confined 
to New Mexico in its typical form. 

Delphinium sierra-blancae Wooton is based on E. O. Wooton’s collection 
from Gilmore Ranch, White Mountains, Lincoln County, N. Mex., at 7,500 
feet, July 27, 1901; the type (New Mexico Coll. Agr. and Mech. Arts, State 
College, N. Mex.) has been studied. The subspecies amplum occupies the 
White Mountains of Arizona where it replaces the species. From D. andesi- 
cola of more southerly distribution, D. sierra-blancae may be recognized by 
its acute unhooded sepals. 


Aconitum columbianum Nutt. var. glaberrimum (Rydb.), comb. nov. 


Aconitum glaberrimum Rydb., Bull. Torrey Club 29: 151. 1902. 
The glabrous stems and glabrous or nearly glabrous leaves are apparently 
the only distinguishing characters of this form. 


Berberis harrisoniana, sp. nov. 


Frutex 0.5-0.7 m altus; folia palmate-trifoliolata, foliolis sessilibus rhom- 
boideo- vel triangulari-cuneatis coriaceis laete-viridibus non glaucis subtus 
vix pallidioribus dentibus spinosis magnis triangularibus 1 vel 2 utroque 
latere, foliolo terminali 3—5 cm longo 2.5-3.5 cm lato petiolum aequante vel 
subaequante; inflorescentia brevis corymbiformi-racemosa; sepala interiora 
petalis majora plus minusve 6 mm longa; filamenta apicem versus bidentata 
dentibus divergentibus calcaribus similibus; baccae globosae vel subo- 
voideae nigro-coeruleae subglaucae 5—6 mm diametro. 

Type: Peebles and Loomis 6768, in a canyon of the Kofa Mountains, Yuma 
County, Ariz., March 31, 1930, in fruit (U. S. National Herbarium No. 
1468221). Known only from the type locality, where it was collected in 
flower on February 26, 1932, by R. E. Beckett (No. 9079). 

The outer bark is pale brown on the branchlets, gray on the older stems 
the inner bark bright yellow. The veins are inconspicuous in fresh leaves. 
This plant resembles B. trifoliolata Moric. in the palmately trifoliolate leaves 
with petiole not articulated below the junction of the leaflets, but differs in 
the toothed filaments and the blue-black color of the berries. 

The writers take pleasure in dedicating this species to their colleague, 
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George J. Harrison, whose activity in collecting 3 soapy during his residence 
in Arizona contributed materially to our knowledge of the flora. 


Streptanthus arizonicus 8. Wats. var. luteus, var. nov. 


A forma typica S. arizonici calyce luteo, stylo longiore, siliquis ad apicem 
magis attenuatis et rostratis distinguitur. 

Type: Kearney 10813, Canyon Diablo, Ajo Mountains, Pima County, 
Ariz. (U. 8. National Herbarium No. 1634074). Known only from the type 
collection. 

The bright yellow color of the calyx soon fades, in dried specimens, to the 
normal ochroleucous hue of S. arizonicus. The style is 1 to 2 mm. long, 
whereas in most specimens of S. arizonicus it is less than 1 mm long. 


Descurainia obtusa (Greene) Schulz var. adenophora (Woot. and 
Standl.), comb. nov. 


Sophia adenophora Woot. and Standl., Contr. U. 8. Nat. Herb. 16: 127. 1913. 
Descurainia obtusa Schulz, Pflanzenr. IV, 105: 321. 1924. 

This form apparently differs from typical D. obtusa only in the presence 
of glandular hairs in the inflorescence, and in having the pods often glabres- 
cent. 

Arabis tricornuta Rollins, sp. nov.‘ 


Herba perennis; caulibus erectis singulis superne ramosis, 3-6 dm altis, 
inferne sparse pubescentibus superne glabris; foliis radicalibus ignotis; foliis 
caulinis infimis petiolatis oblanceolatis pubescentibus 3-5 cm longis, ca. 1 
em latis, pilis ramosis, supremis linearibus vel lanceolatis glabris; inflores- 
centiis racemosis laxis gracilibus; sepalis glabris oblongis 3-4 mm longis, 2- 
3 mm latis; petalis albis lingulatis vel spathulatis 4-5 mm longis, ca. 1.5 mm 
latis; pedicellis gracilibus recurvatis glabris 1—1.5 cm longis; siliquis angustis 
plano-compressis patentibus vel pendulis glabris inferne 1-nervatis, 3-7 em 
longis, ca. 2 mm latis; seminibus uniseriatis orbicularibus alatis ca. 1.5 mm 
latis. 

Perennial; stems single, branched above, pubescent below with simple or 
branched trichomes, glabrous above, 3-6 dm high; basal leaves caducous, 
unknown; lower cauline leaves petiolate, oblanceolate, pubescent with harsh 
2- or usually 3-pronged trichomes, 3—5 cm long, ca. 1 em wide; upper cauline 
leaves linear to narrowly lanceolate, glabrous; inflorescence racemose, lax, 
slender, greatly elongated; sepals glabrous, oblong, 3-4 mm long, 2-3 mm 
wide, unequal, not saccate, inner pair tapering at base; petals white, lingulate 
to nearly spatulate, thickened toward base with edges rolled outward, erose 
to entire along petal margin, not differentiated into blade and claw, 4-5 mm 
long, ca. 1.5 mm wide; stamens slightly shorter than petals, filament of short 
stamen curved, filament of long stamen straight; nectar glands surrounding 
short stamens, only subtending long stamens; pedicels slender, gently curved 
downward, glabrous, 1—1.5 em long; siliques linear, flattened parallel to sep- 
tum, glabrous, l-nerved to middle or above, spreading at right angles to 
widely pendulous, 3-7 cm long, ca. 2 mm wide; style ca. 1 mm long; stigma 
entire; seeds flat, orbicular, conspicuously winged all around, ca. 1.5 mm 
broad, uniseriate; cotyledons obliquely accumbent. 

Arabis tricornuta is particularly interesting because at anthesis it is very 
difficult to distinguish from Thelypodium micranthum. In habit, inflorescence, 
flower, and type of pubescence they are almost identical. One minor feature 


‘ Contributed by Reed C. Rollins, Gray Herbarium, Harvard University. 
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of flower similarity is particularly striking. In both species the short stamen 
arises at right angles to the ovary and then curves upward. This particular 
characteristic has not been observed in other species of Arabis, but it is not 
of major importance as a diagnostic character, since there is considerable 
variation in stamen insertion throughout the genus. The definitely winged 
seeds, accumbent coryledons, and markedly flattened siliques of A. tricornuta 
leave little doubt about its being properly placed in Arabis, in spite of the 
striking similarity it shows at the flowering stage to another species of a dif- 
ferent genus. 

Arabis tricornuta is not closely related to any North American species of 
Arabis, but the flower, inflorescence, and upper parts of the plant are similar 
to A. laevigata. The new species is somewhat like A. repanda, particularly as 
regards the petiolate cauline leaves, but the similarity is only superficial. A. 
tricornuta is apparently restricted to the mountains of southern Arizona, 
where it has been collected at elevations between 7,000 and 9,000 feet. 

Arizona: Eastview, Rincon Mountains, Oct. 13, 1909, J. C. Blumer 3478 
(Gray Herb., type); Rincon Mountains, 1891, G. C. Neally 120 in part (U. 
8. Nat. Herb.); Santa Rita Mountains, Aug. 23, 1936, Robert Darrow and J. 
Arnold (Gray Herb.). There is a Blumer collection in the U. 8. National 
Herbarium labeled Castilleja minor, which is partly Arabis tricornuta and 
partly Thelypodium micranthum. This specimen supposedly came from the 
Chiricahua Mountains, but the label is obviously a transposed one; hence 
the data cannot be trusted. 


Sedum wootoni Britton var. griffithsii (Rose), comb. nov. 


Sedum griffithsii Rose, North Amer. Flora 22: 71. 1905. 
There seems to be no character that distinguishes var. griffithsit from typi- 
cal S. wootont except the more distinctly papillate basal leaves. 


Echeveria bartramii (Rose), comb. nov. 
Graptopetalum bartramii Rose, Addisonia 11: 1, pl. 353. 1926. 
The characters on which were based the genera Graptopetalum Rose and 
Dudleya Britton and Rose are, in the opinion of the writers, of subgeneric 
rather than generic value. 


Echeveria arizonica (Rose), comb. nov. 


Dudleya arizonica Rose, Addisonia 8: 35, pl. 274. 1923. 

This species evidently is related to EZ. pulverulenta Nutt. of southern Cali- 
fornia but is perhaps sufficiently distinguished by the smaller size of the 
plant, less pulverulent herbage and smaller flowers. 


Echeveria collomae (Rose), comb. nov. 


Dudleya collomae Rose, in Morton, Desert [Plant Life] 6: 68. 1934. 

Closely related to several forms of southern California that have been de- 
scribed as species, FE. collomae is presumably the Arizona plant referred to 
Dudleya parishii Rose in North American Flora (22: 41. 1905). <prop 
of this species collected in Arizona by M. E. Jones were identified by him 
as Cotyledon sarosum M. E. Jones (Dudleya saxosa Britton and Rose, Eche- 
veria saxosa Nels. and Macbr.), the type of which, a smaller plant, was col- 
lected in the Panamint Mountains, Calif. 


Saxifraga rhomboidea Greene var. franciscana (Small), comb. nov. 


Micranthes franciscana Small, North Amer. Flora 22: 144. 1905. 
Sazifraga franciscana Fedde, in Just, Bot. Jahresb. 33: pt. 1, 613. 1906. 
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S. rhomboidea var. typica f. franciscana Engler and Irmscher, Pflanzenr. IV. 


117. 28. 1916. 
The filaments of var. franciscana are described as clavate by Small but do 


not appear to be so in specimens from the type locality. 
Heuchera versicolor Greene var. leptomeria (Greene), comb. nov. 


Heuchera leptomeria Greene, Leaflets 1: 112. 1905. 

Apparently this form differs from typical H. versicolor only in the narrower 
hypanthium and lower part of the ovary and there is too much intergrada- 
tion to warrant maintenance of H. leptomeria as a species. 


Philadelphus microphyllus A. Gray var. argenteus (Rydb.}, comb. nov. 


Philadelphus argenteus Rydb., North Amer. Flora 22: 171. 1905. 

The variety differs from typical P. microphyllus only in the copious to 
dense pubescence of the hypanthium and upper surface of the leaves, these 
being glabrous or sparsely pubescent in the typical form. 


Fendlerella utahensis (S. Wats.) Heller var. cymosa (Greene), comb. nov. 


Fendlerella cymosa Greene, in Woot. and Standl., Contr. U.S. Nat. Herb. 16: 

129. 1913. 

The leaves are normally narrower and more acute in var. cymosa than in 
typical F. utahensis and the two forms are widely separated geographically, 
typical utahensis occurring in southern Utah, southern Nevada and north- 
ern Arizona, whereas var. cymosa is found in the mountains of southern New 
Mexico, southern Arizona, and northern Mexico. 


Fendlera rupicola A. Gray var. tomentella (Thornber), comb. nov. 


Fendlera tomentella Thornber, in Woot. and Standl., Contr. U. 8. Nat. Herb. 


16: 129. 1913. 
In this variety the leaf-blades are rather densely white-pubescent beneath 


and are usually narrower and more strongly revolute than in typical F. rupi- 
cola. 
Crossosoma bigelovii 8. Wats. var. glaucum (Small), comb. nov. 
Crossosoma glaucum Small, North Amer. Flora 22: 232. 1908. 
Although intergradation with the typical form is complete, var. glaucum 
normally has the follicles broader (ovoid or obovoid) and more glaucous than 
in typical C. bigelovit. 


Rubus strigosus Michx. var. arizonicus (Greene), comb. nov. 


Batidaea arizonica Greene, Leaflets 1: 243. 1906. 
Rubus arizonicus Rydb., North Amer. Flora 22: 446. 1913. 

The Arizona form apparently differs from eastern specimens of R. strigosus 
merely in having the leaves of the shoots 5- to 9-foliolate (instead of 3- to 5- 
foliolate) and those of the flowering branches mostly 5-foliolate but occa- 
sionally 3-foliolate. 


Potentilla crinita A. Gray var. lemmoni (8S. Wats.) comb. nov. 


Ivesia lemmoni 8. Wats., Proc. Amer. Acad. 20: 365. 1885. 
Potentilla lemmoni Greene, Pittonia 1: 104. 1885. 

The variety differs from typical P. crinita in its stiffer, more erect stems, 
leaflets toothed only at or very near the apex, and petals usually not sur- 
passing the sepals. 
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Potentilla subviscosa Greene var. ramulosa (Rydb.), comb. nov. 


Potentilla ramulosa Rydb., Bull. Torrey Club 23: 430. 1896. 

There is little to distinguish this variety from typical P. subviscosa except 
that the leaflets are usually only coarsely toothed, whereas in the typical 
form of the species they are cleft more than halfway to the midvein. The 
basal leaves in var. ramulosa are occasionally subpinnate rather than strictly 


digitate. 
Potentilla multifoliolata (Torr.), comb. nov. 


Horkelia? multifoliolata Torr., Sitgreaves Rep. Zuni & Colo. 159. 1853. 
Comarella multifoliolata Rydb., Mem. Bot. Columbia Univ. 2: 156. 1898. 
Ivesia multifoliolata Keck, Lloydia 1: 125. 1938. 


Potentilla thurberi A. Gray var. atrorubens (Rydb.), comb. nov. 


Potentilla atrorubens Rydb., Bull. Torrey Club 24: 11. 1897. 

The variety seems to be distinguishable only in having the lower surface 
of the leaflets rather densely silvery-sericeous whereas in typical P. thurber? 
it is only sparsely sericeous, not silvery. 


Potentilla thurberi A. Gray var. sanguinea (Rydb.), comb. nov. 
Potentilla sanguinea Rydb., North Amer. Flora 22: 324. 1908. 
This form differs from typical P. thurberi in having the leaves subpinnate 
with a very short rachis between the pairs of leaflets, instead of strictly digi- 
tate or very nearly so. 


Geum ciliatum Pursh var. griseum (Greene), comb. nov. 
Erythrocoma grisea Greene, Leaflets 1: 178. 1906. 
Sieversia grisea Rydb., North Amer. Flora 22: 409. 1913. 
From typical G. ciliatum the variety differs in having the bracts less con- 
spicuously surpassing the sepals and the leaflets less deeply dissected. 


Geum strictum Ait. var. decurrens (Rydb.), comb. nov. 
Geum decurrens Rydb., North Amer. Flora 22: 404. 1913. 
This is the common form of the species in the southern Rocky Mountain 
region, with the upper divisions of the leaves decurrent on the rachis and 
more or less confluent. 


Cercocarpus montanus Raf. var. flabellifolius (Rydb.), comb. nov. 
Cercocarpus flabellifolius Rydb., North Amer. Flora 22: 422. 1913. 


Differs from typical C. montanus in the more appressed pubescence of the 
leaves and hypanthium-tube. 


Rosa arizonica Rydb. var. granulifera (Rydb.), comb. nov. 


Rosa granulifera Rydb., North Amer. Flora 22: 517. 1918. 

As compared with typical R. arizonica, var. granulifera has the leaflets 
more or less double-serrate (the smaller teeth often reduced to glands), the 
lower surface of the leaflets more copiously granuliferous, and stipitate 
glands more constantly present on the backs of the sepals. 


Prunus emarginata (Dougl.) Walp. var. crenulata (Greene), comb. nov. 


Cerasus crenulata Greene, Proc. Biol. Soc. Washington 18: 56. 1905. 

Prunus crenulata Tidestrom, Proc. Biol. Soc. Washington 40: 119. 1927. 
Characterized, in comparison with the typical form of the species, by the 

narrower, elliptic or oblanceolate, more acute leaf-blades. 
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Acacia hirta Nutt. var. suffrutescens (Rose), comb. nov. 


Acacia suffruiescens Rose, Contr. U. 8S. Nat. Herb. 12: 409. 1909. 

Acaciella suffrutescens Britton and Rose, North Amer. Flora 23: 103. 1928. 
The variety is scarcely distinguishable from typical A. hirta except that 

the plant is commonly distinctly suffrutescent. Lateral veins are scarcely 

perceptible in the leaflets of the type specimen of A. suffrutescens. 


Acacia hirta Nutt. var. shrevei (Britton and Rose), comb. nov. 


Acaciella shrevei Britton and Rose, North Amer. Flora 23: 105. 1928. 

As compared with typical A. hirta and var. suffrutescens, this form has 
leaflets with distinct lateral veins, some of these often branching from the 
midrib far above the base of the leaflet. There is complete intergradation 
among these three forms of A. hirta. 


Mimosa dysocarpa Benth. var. wrightii (A. Gray), comb. nov. 


Mimosa wrightii A. Gray, Pl. Wright 2: 52. 1853. 

Typically this variety is characterized by somewhat narrower, unarmed 
pods (pods usually with a few marginal prickles in M. wrightii), glabrous or 
glabrate upper leaf-surface, and longer inflorescences than in the typical 
form, but there is much variation in both forms, and the intergradation 
seems complete. 


Mimosa grahami A. Gray var. lemmonii (A. Gray), comb. nov. 


Mimosa lemmonii A. Gray, Proc. Amer. Acad. 19: 76. 1883. 

Mimosopsis lemmonii Britton and Rose, North Amer. Flora 23: 176. 1928. 
The variety has copiously pubescent young twigs, leaves, flowers, and 

pods, whereas in typical M. grahami these parts are normally glabrous or 

sparsely pubescent. There appear to be no other distinguishing characters. 


Sophora formosa, sp. nov. 


Frutex 1-2 m altus; folia sempervirentia pinnata, foliolis 7—13 ellipticis 
obtusis 15-30 mm longis 10-12 mm latis coriaceis, primo utrinque argenteo- 
sericeis deinde supra strigosis; inflorescentia dense racemosa plus minusve 
4 cm longa; calyx 8-9 mm longus sericeus brevidentatus; corolla purpurea 
vel violacea plus minusve 16 mm longa, vexilli lamina late-ovala 14-18 mm 
longa fere tam lata quam longa, alarum lamina paullo breviora, carinae 
petalorum lamina 10-13 mm longa quam unguibus vix duplo longiora; legu- 
men usque ad 14 cm. longum 11—13 mm latum planum plus minusve torulo- 
sum; semina 2—5 rubro-fusca 6-11 mm longa 6—7.5 mm lata. 

Type: Bassett Maguire 10993, below Frye Mesa, northern foothills of the 
Pinaleno Mountains, Graham County, Ariz., April 1935 (U. 8S. National 
Herbarium No. 1731764). 

The bark of the twigs is gray-green, that of the old stems dark gray, rough 
and furrowed. The mature leaflets are dark green and slightly glossy above, 
with only the midvein prominent beneath. The pods are acuminate at apex 
and are sparsely strigose (more densely so at the constrictions). The seeds 
average 9.2 mm long and 6.5 mm wide. S. formosa closely resembles S. ari- 
zonica 8. Wats., but the latter has a larger corolla (about 22 mm long), an 
oblong-obovate (instead of broadly oval) banner-petal 18 to 20 mm long and 
only two-thirds as wide as long (four-fifths as wide as long in S. formosa), 
keel-petals with blades 2.5 times as long as their claws (1.5 to 2 times as long 
in formosa); and slightly larger seeds, averaging 9.9 mm long, 7.4 mm wide 
(averaging 9.2 and 6.5 mm in formosa). All the,petals are relatively broader, 
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in S. formosa, the leaflets of that species are usually longer, broader, and 
more obtuse, and the pubescence is denser and more persistent on the upper 
leaf-surface and on the pods. 

At a second station for S. formosa, also in the northern foothills of the 
Pinaleno Mountains, about 13 miles southwest of the town of Pima, at about 
3,000 feet altitude, C. J. Humphrey collected mature seeds on June 11, 1937. 
The writers visited the type locality, about 44 miles south of Thatcher, on 
April 25, 1939, and found the plant locally abundant on eroded slopes with 
northern exposure, extending from the lower edge of Frye Mesa, at about 
3,700 feet altitude, where it is associated with Quercus turbinella, Yucca, 
Dasylirion, and Fouquieria, down to the base of the escarpment at about 
3,400 feet, where Covillea, Prosopis, and Fouquieria are the principal woody 
species. These, the only known stations of S. formosa, are 250 to 300 miles 
southeast of the only known stations of S. arizonica, in Mohave County, 
along the eastern foothills of the Hualpai Mountains and on Big Sandy 
Wash, 60 miles south of Kingman. Both species give the impression of being 
relict forms, suggesting that they may have had a common ancestor of much 
wider distribution. 


Lotus greenei Ottley, nom. nov. 


Hosackia mollis Greene, Bull. California Acad. 1: 185. 1885. 
Lotus mollis Greene, Pittonia 2: 143. 1890. (Non Balf. f. 1882.) 


Lotus oroboides (HBK.) Ottley, nom. nov.® 


Tephrosia oroboides HBK., Nov. Gen. et Sp. 6: 462. 1823. 
Hosackia puberula Benth., Pl. Hartweg. 305. 1849. 
Lotus puberulus Greene, Pittonia 2: 142. 1890. 


Psoralea mephitica Wats. var. retrorsa (Rydb.), comb. nov. 


Pediomelum retrorsum Rydb., North Amer. Flora 24: 22. 1919. 
The variety differs from typical P. mephitica in its larger leaflets, longer 
central peduncle and inflorescence, and larger corolla. 


Amorpha fruticosa L. var. occidentalis (Abrams), comb. nov. 


Amorpha occidentalis Abrams, Bull. New York Bot. Garden 6: 394. 1910. 

This form apparently differs from the variable and widely distributed A. 
fruticosa only in its usually more elongate spikes, these, more frequently 
than in the typical form, only 1 or 2 on the branchlet. 


Dalea leporina (Ait.), comb. nov. 


Psoralea leporina Ait., Hort. Kew. 3: 81. 1789. 
Parosela leporina Rydb., North Amer. Flora 24: 78. 1920. 


Dalea nana Torrey var. carnescens (Rydb.), comb. nov. 


Parosela carnescens Rydb., Fl. Rocky Mts. 483. 1917. 

Differs from typical D. nana in having the upper surface of the leaflets 
green and glabrescent rather than sericeous, and in having usually stouter 
stems. 


Dalea polygonoides A. Gray var. laevituba, var. nov. 


A D. polygonoides f. typica calycis tubo externe glabro distinguitur. 
In typical D. polygonoides the whole of the calyx is silky-villous externally. 


5-Contributed by Alice M. Ottley, Department of Botany, Wellesley College. 
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Type: Harrison, Kearney, & Fulton 8089, Santa Catalina Mountains, 
Pima County, Ariz., August 23, 1931, growing on rocks at an altitude of 
7,500 feet (U. S. National Herbarium No. 1530853). The variety was col- 
lected previously in the same locality (Shreve 5408) and occurs also in the 
Chiricahua Mountains, Cochise County, Ariz., at an altitude of 8,200 feet 
(Blumer 1652, 1653) and in southern New Mexico. 


Dalea whitingi, sp. nov. 


Frutex intricate ramosus interdum 0.8 m altus; rami spinescentes pilis 
retrorsis canescentes glandulis aurantiacis pustulati denique straminei gla- 
brique; stipulae cartilaginosae subulatae glanduliferae 1 mm longae; folia 
oblonga imparipinnata 12-24 mm longa antrorse strigosa, stipellis glandulo- 
sis, foliolis 11-19 crassis involutis 2-4 mm longis oblongis vel oblanceolatis 
obtusis vel truncatis subtus pustulatis in petiolulis brevibus contractis; in- 
florescentia racemosa spinescens 1-3 em longa, pedunculo 7-20 mm longo, 
floribus 1-8, bracteis parvis cartilaginosis, pedicellis adscendentibus 1 mm 
longis; calyx externe villosus, tubo turbinato 2.5-3 mm longo 10-costato 
inter nervos glandulis 1-5 aurantiacis obsito, lobis rotundis vel obtusissimis 
fere tam latis quam longis glandulam apicalem munitis, lobo maximo 2 mm 
longo; petala hypanthio ad basin tubistaminum inserta, laminis longitudine 
subaequalibus fere 5 mm longis glandulam unicam apicem versus interdum 
munitis, vexilli lamina suborbiculari emarginata, laminis ceteris oblique- 
oblongis basi lobatis, vexilli et alarum unguibus 2 mm longis, carinae peta- 
lorum unguibus 3 mm longis; stamina monadelphia supra medium connata; 
ovarium 2-ovulatum villosum lateribus pustulatum 3.5 mm longum stylo 
villoso 3.5 mm longo attenuatum; fructus ignotus. 

Type: Whiting & Jones 916/3277, Wupatki National Monument on Little 
Colorado River, Coconino County, Ariz., August 9, 1938 (U. S. National 
Herbarium No. 1732120). 

Related to Dalea thompsonae (Vail) L. O. Williams, from which it is dis- 
tinguished mainly by the greater number of leaflets (these only 5 to 9 in 
thompsonae), narrower leaflets (these elliptic or slightly obovate in thomp- 
sonae), and in having the calyx-tube villous externally and with less promi- 
nent ribs. Both species have the petals inserted on the hypanthium, appear- 
ing in this and other respects to be closely related to the species Rydberg 
placed in his genus Psorothamnus. 


Dalea wislizeni A. Gray var. sanctae-crucis (Rydb.), comb. nov. 

Parosela sanctae-crucis Rydb., North Amer. Flora 24: 103. 1920. 

Herbage glabrous or nearly so, not villous or villous-canescent as in typical 
D. wislizeni. 

Robinia neomexicana A. Gray var. subvelutina (Rydb.), comb. nov. 

Robinia subvelutina Rydb., North Amer. Flora 24: 227, 1924. 

This variety is distinguished from the typical form of R. neomexicana dy 
the glandular-hispid pubescence of the pods and from var. lururians Dieck 


by the rather loose, somewhat spreading pubescence of the herbage and by 
the usually more copiously glandular-pubescent young stems and petioles. 


Astragalus egglestonii (Rydb.), comb. nov. 


Tium egglestonit Rydb., North Amer. Flora 24: 396. 1929. 
This species evidently is closely related to A. rusbyi Greene, although 
Rydberg (ibid., p. 380) placed the latter in a different segregate genus, Atelo- 
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phragma. Astragalus egglestonii differs chiefly in its glabrous, shorter-stipi- 
tate pods. 


Astragalus sonorae A. Gray var. tenerrimus (M. E. Jones), comb. nov. 


Astragalus humistratus var. tenerrimus M. E. Jones, Proc. California Acad. 
u, 5: 649. 1894. 
Batidophaca tenerrima Rydb., North Amer. Flora 24: 316. 1929. 
This seems to be only a form of A. sonorae with smaller leaflets and shorter 
fewer-flowered racemes. 


Hedysarum mackenzii Richards. var. pabulare (A. Nelson), comb. nov. 


H. pabulare A. Nelson, Proc. Biol. Soc. Washington 15: 185. 1902. 
This form has relatively narrow leaflets and relatively small fiowers as 
compared with specimens of H. mackenzii from farther north. 


Desmodium metcalfei (Rose and Painter), comb. nov. 
Meibomia metcalfei Rose and Painter, Bot. Gaz. 40: 144. 1905. 


Galactia wrightii A. Gray var. mollissima, var. nov. 

A forma typica G. wrightii caulibus et foliis velutino-tomentosis pilis fere 
omnibus patentibus distinguitur. 

In typical G. wrightii the pubescence is sericeous and most of the hairs are 
appressed. 

Type: Peebles, Harrison & Kearney 4657, near Patagonia, Santa Cruz 
County, Ariz., August 7, 1927, in flower (U. 8. National Herbarium No. 
1368950). Also has been collected at Paradise, Cochise County, 5,500 feet 
(Blumer 1799, in fruit); in the Pinaleno Mountains, Graham County, 5,100 
feet (Kearney & Peebles 14103); and “in Arizona” (Rothrock 387). 


Phaseolus wrightii A. Gray var. grayanus (Woot. and Standl.), comb. nov. 


Phaseolus grayanus Woot. & Standl., Contr. U.S. Nat. Herb. 16: 139. 1913. 
The variety intergrades with typical P. wrightii but usually has larger 
leaflets, longer peduncles, and more persistently pubescent pods. 


Geranium atropurpureum Heller var. furcatum (Hanks), comb. nov. 


Geranium furcatum Hanks, North Amer. Flora 25: 16. 1907. 
This differs from the typical form apparently only in the presence of glan- 
dular hairs, at least on the pedicels. 


Linum aristatum Engelm. var. australe (Heller), comb. nov. 
Linum australe Heller, Bull. Torrey Club 25: 627. 1898. 

The variety is characterized by usually shorter sepals and petals and by 
having the inner sepals dentate rather than merely denticulate; also by the 
commonly more branched stems and serrulate leaves, these being mostly en- 
tire in the typical form. There is, however, much intergradation. 


Kallstroemia californica (S. Wats.) Vail var. brachystylis (Vail), comb. nov. 


Kallstroemia brachystylis Vail, Bull. Torrey Club 24: 206. 1897. 

As compared with typical K. californica, this form has usually fewer leaf- 
lets and shorter, blunter tubercles on the carpels, but there is too much inter- 
gradation to warrant specific distinction. 


Ptelea angustifolia Benth. var. cognata (Greene), comb. nov. 
Ptelea cognata Greene, Contr. U. 8. Nat. Herb. 10: 62. 1906. 
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This form is distinguished by the glabrescent, instead of permanently 
pubescent, lower leaf-surface. 


Acer glabrum Torrey var. neomexicanum (Greene), comb. nov. 


Acer neomexicanum Greene, Pittonia 5: 3. 1902. 

This form differs from typical A. glabrum and resembles A. glabrum var. 
tripartitum (Nutt.) Pax in having at least some of the leaves 3-parted instead 
of merely lobed. From var. tripartitum it differs in the more deeply and 
acutely toothed leaf-margins and in having the terminal division longer- 
cuneate at base. 


Rhamunus betulaefolia Greene var. obovata, var. nov. 


Laminae foliorum obovatae crassiusculae 5-8 cm longae 4—5.5 cm latae. 

Type: Peebles & Smith 13930, south end of Navajo Mountain, Coconino 
County, Ariz., at an altitude of 6,300 feet (U. S. National Herbarium No. 
1732315). Occurs also in San Juan County, Utah, in Armstrong and White 
Canyons, 5,000 to 5,500 feet (Rydberg & Garrétt 9411) and in Cottonwood 
Canyon, 4,200—4,500 feet (Maguire et al. 5750). A collection in the Charles- 
ton Mountains, Nev. (Clokey 727) has less pronouncedly obovate blades. 

In typical R. betulaefolia the leaf-blades are elliptic or oblong, usually 
narrower, thinner, and with veins slenderer and less prominent beneath than 
in var. obovata. The variety occurs considerably to the north and northwest 
of the main range of R. betulaefolia. 


Sphaeralcea spp. 


The following combinations, previously published as subspecies, are here 
renamed as varieties in conformity with the practice of most American bota- 
nists. The references in parentheses are to pages in the publication in which 
the subspecies were published.* S. coulteri var. californica (Rose) Kearney 
(p. 32); S. coulteri var. margariiae (Brandegee) Kearney (p. 33); S. axillaris 
var. rosacea (Rose) Kearney (p. 36); S. emoryi var. variabilis (Cockerell) 
Kearney (p. 39); S. emoryi var. nevadensis Kearney (p. 40); S. emoryi var. 
arida (Rose) Kearney (p. 41); S. ambigua var. rosacea (Munz and Johnston) 
Kearney (p. 46); S. ambigua var. monticola Kearney (p. 47); S. ambigua var. 
rugosa Kearney (p. 49); 8S. ambigua var. versicolor Kearney (p. 50); S. rusbyi 
var. gilensis Kearney (p. 54); S. rusbyi var. eremicola (Jepson) Kearney (p. 
56); S. incana var. cuneata Kearney (p. 59); S. fendleri var. elongata Kearney 
(p. 62); S. fendleri var. albescens Kearney (p. 62); S. fendleri var. tripartita 
(Woot. and Standl.) Kearney (p. 63); S. fendleri var. venusta Kearney (p. 
63); S. angustifolia var. lobata (Wooton) Kearney (p. 69); S. subhastata var. 
connata Kearney (p. 75); S. subhastata var. martiit (Cockerell) Kearney (p. 
76); S. subhastata var. latifolia Kearney (p. 77); S. subhastata var. thyrsoidea 
Kearney (p. 77); S. subhastata var. pumila (Woot. and Standl.) Kearney (p. 
78); S. munroana var. subrhomboidea (Rydberg) Kearney (p. 85); S. grossu- 
lariaefolia var. pedata (Torrey) Kearney (p. 88); S. digitata var. tenuipes 
(Woot. and Standl.) Kearney (p. 91); S. coccinea var. dissecta (Nutt.) Kear- 
ney (p. 96); S. coccinea var. elata (Baker) Kearney (p. 97). 


Koeberlinia spinosa Zucc. var. tenuispina, var. nov. 


Frutex ramulis spinosis elongatis tenuis plerumque 5-9 cm longis ad ba- 
sin, 1.5-3 mm crassis; cortex coeruleo-viridis ; sepala deltoide-ovata 1.5—-2 mm 


* Kearney, Thomas H. The North American Pagar of Sphaeralcea, subgenus 
Eusphaeralcea. Univ. California Publ. Bot. 19: 1-102. 19365. 
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longa longiora quam lata distincte denticulata; petala 4.2-6 mm longa; fila- 
menta 2.5—5 mm longa. 

Type: Kearney & Peebles 10969, Horse Tank, Castle Dome Mountains, 
Yuma County, Ariz., March 25, 1935 (U. 8. National Herbarium No. 
1634130). Has been collected in Yuma County, Ariz., near Wenden (Peebles 
& Loomis 6740) and in the Kofa Mountains (Peebles & Loomis 6772), and 
between Mesquite and Altar, Sonora (F. Long 27). Flowers in March. 

Typical K. spinosa, which apparently occurs nowhere west of Tucson, 
Ariz., is usually lower-growing than var. tenuispina, which reaches a height 
of 3.6 meters. The typical form normally has shorter and stouter spines (3 to 
6 cm long and 2.5 to 4 mm in diameter at base), yellowish-green bark, del- 
toid-orbicular sepals 1 to 1.5 mm long, wider than long, obscurely denticu- 
late, petals not more than 4.5 mm, long, and filaments not more than 3.5 
mm long. It flowers later than var. tenuispina, from July to October (excep- 
tionally in May). There is an early-flowering form in Texas (var. verniflora 
Bogusch), but this has much shorter spines than var. tenuispina. 


Viola nephrophylla Greene var. arizonica (Greene), comb. nov. 


Viola arizonica Greene, Pittonia 5: 33. 1902. 
This form differs, apparently, from typical V. nephrophylla only in having 
sparsely pubescent or at least ciliolate leaf-blades. 


Chimaphila maculata (L.) Pursh var. dasystemma (Torrey), comb. nov. 


Chimaphila dasystemma Torrey, in Rydb., North Amer. Flora 29: 32. 1914. 

This form differs from most eastern specimens of C. maculata in its shorter 
and relatively wide leaf-blades, these 2 to 4 cm long, one-third to two-thirds 
as wide. 


Monotropa hypopitys L. var. latisquama (Rydb.), comb. nov. 


Hypopitys latisguama Rydb., Bull. Torrey Club 40: 461. 1913. 

Compared with M. hypopitys as represented in the Eastern United States, 
this form differs in the usually pink or red color of the plant, taller and stout- 
er stems, broader leaves (scales) and more numerous and larger flowers, with 
petals 10 mm long or longer. 


Lysimachia ciliata L. var. validula (Greene), comb. nov. 


Steironema validulum Greene, Contr. U. 8. Nat. Herb. 16: 158. 1913. 

Differs from most eastern specimens of L. ciliata, and from Steironema cili- 
atum var. occidentale Suksdorf, in having the leaf-blades at most obscurely 
ciliolate, rather than distinctly short-ciliate. The blades also are narrower 
than they are commonly in L. ciliata. The petioles are conspicuously ciliate, 
as in other forms of the species. 


Amsonia tomentosa Torrey and Frém. var. stenophylla, var. nov. 


Folia 5-8 mm lata, inferiora distincte brevi-petiolata lamina rhomboideo- 
lanceolata, superiora lineari-lanceolata fere sessilia; folliculi maturi pubes- 
centes vel glabrescentes. 

Type: Peebles & Fulton 11944, Monument Valle o County, Ariz. a 
altitude 5,300 feet, in flower June 4, 1935 (U. 8. aon Herbarium N: 
1634559). Occurs also in the “Colorado Canyon” (Mrs. Thompson in 1872), 
and at Cameron, Coconino County, altitude 5,000 ft. (Hanson 160). 

The Hanson collection was referred to A. arenaria Standley by Woodson 
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(Ann, Missouri Bot. Garden 15: 424. 1928), but the writers believe it to be 
nearer A. tomentosa, since the leaves of A. arenaria are all very narrowly lin- 
ear-lanceolate and sessile or subsessile. From typical A. tomentosa this variety 
differs in its narrower leaves and in the less copiously pubescent, or glabres- 
cent, mature pods. 


Mellichampia sinaloensis (Brandegee), comb. nov. 


Roulinia sinaloensis Brandegee, Zoe 5: 243. 1908. 

This species differs from M. ligulata (Benth.) Vail (M. rubescens A. Gray) 
in having smaller, ochroleucous flowers, narrower and less pubescent corol- 
la-lobes, corona-segments subquadrate at base and abruptly contracted into 
the subulate terminal portion (not gradually attenuate as in M. ligulata), 
and rounder, suborbicular or reniform anther-tips, these not or but slightly 
surpassing the stigmatic disk. 


Gilia aggregata (Pursh) Spreng. var. macrosiphon, var. nov. 


A G. aggregata f. typica corolla pallide purpureo-incarnata, lobis purpureo- 
maculatis, tubo cum fauce 3.5—4 em longo, siccitate fauce ad apicem minus 
quain 3 mm lato, lobis caudato-acuminatis, distinguitur. 

Type: Peebles, Kearney, & Harrison 2522, Santa Catalina Mountains, 
Pima County, Ariz., altitude 7,500 feet (U. 8. National Herbarium No. 
1367907). Known only from the type locality, where it is fairly abundant 
and where no other form of G. aggregata has been observed. 

The very long narrow corolla and its purplish-pink color distinguish this 
variety from other forms of G. aggregata, in which the corolla rarely exceeds 
3 em. in length, is 3 to 4 mm wide at the throat in pressed specimens and 
varies in color from bright (spectrum) red to eosine pink. 


Scutellaria tessellata Epling, sp. nov.’ 


Herba perennis altitudine plerumque 30—50 cm caulibus paucis e caudice 
lignoso ramoso ascendentibus utrimque pilis decurvis vix tamen appressis 
quam S. wrightit majoribus nisi glandulis sessilibus inconspicuis nullomodo 
glandulosis; calycibus rarius pilis extensis capitatis sparse conspersis ; foliorum 
laminis ovatis, mediis 11-24 mm longis, 6-17 mm latis, petiolis 1-6 mm longis 
elatis, in apice obtusis in basi cuneato-angustatis etiam truncatis pilis ex- 
tenso-decurvis hirtellis; calycibus glandulis inconspicuis sessilibus conspersis 
et pilis extensodecurvis rarius glandulosis hirtellis, labia inferiore 3-4.5 mm 
longa in maturitate paulo aucto, squama circiter 4.5 mm alta; corollarum 
violacearum galea cum tubo 12.5-19 mm longo, galea intus sparse piloso, 
tubo ad calycis os piloso-annulato, staminibus supra tubi basim 4-8 mm 
magnam partem circiter 5 mm positis, labia inferiore sparsissime pilosa; 
nuculis fuscis tessellatis quam wrightii etiam resinosae majoribus. .- 

Type collected in the Huachuca Mountains by Marcus E. Jones, Sept.-3, 
1903 (U. 8. National Herbarium No. 856971). The species occurs in southern 
New Mexico and in central and southern Arizona, ranging in the latter state 
from near Ash Fork, Yavapai County, to the mountains of Cochise and 
Pima Counties, where it is especially abundant. 

This species is distinguishable from S. resinosa and S. wrightii by the 
taller, more diffuse habit, the coarser pubescence, the ovate leaves, which are 
usually distinctly petioled, and the hairy annulus in the corolla tube. The 
nutlets are larger and the protuberances are flattened, giving a tessellate 


’ Contributed by Carl Epling, University of California at Los Angeles. 
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appearance somewhat as in S. canescens. It is readily distinguished from S. 
potosina by the small decurved hairs. 


Agastache barberi (Robinson) Epling, comb. nov.’ 
Brittonastrum barberi Robinson, Proc. Amer. Acad. 43: 24. 1907. 


Agastache breviflora (A. Gray) Epling, comb. nov.’ 
Cedronella breviflora A. Gray, Proc. Amer. Acad. 20: 309. 1885. 
Brittonastrum breviflorum Briq.; Engler & Prantl Pflanzenfam. Nachtr. 1: 


291. 1897. 
Monardella arizonica Epling, sp. nov.’ 


Herba perennis saxicola suffruticosa 30-50 cm alta caulibus numerosis 
assurgentibus pilis brevibus decurvis et praesertim longioribus ad 1 mm 
longis extensis vestitis; foliorum laminis subsessilibus magnam partem lance- 
olatis 12-25 mm longis, 5-12 mm latis acutis integris, utrimque pilis extensis 
sparse conspersis et brevibus capitatis glandulosis; capitulis subnudis, brac- 
teis angustioribus acutis calyces vix aequantibus; calycibus extus capitato- 
glandulosis et pilis longioribus extensis conspersis; corollis albis purpureo- 
maculatis. 

Type collected by the author and Mrs. Epling in the Sierra Estrella, Mari- 
copa County, Ariz., deposited in the herbarium of the University of Cali- 
fornia at Los Angeles. The species has been collected also in the Kofa Moun- 
tains, Yuma County, Ariz. (Kearney & Peebles 14220). 

In an earlier paper (Ann. Missouri Bot. Gard. 12: 1-106. 1925) for want of 
sufficient evidence to do otherwise, the author referred to M. linoides A. 
Gray several species proposed by E. L. Greene: M. anemonoides, M. epilo- 
bioides, M. oblonga, and M. viminea. Since this time evidence has been ac- 
cumulating to suggest that each of these proposed species, as well as M. 
robisonti Epling, the species here proposed, and two other probable entities 
not as yet named, form a complex of closely related localized species. Each 
apparently is ecologically different, inasmuch as the associations in which 
they occur are different, and each is morphologically different, although 
these differences are slight and not always constant. Under cultivation, these 
distinctions are usually increased. When further evidence has accumulated 
as to the range of variation of each, as well as their cytology, it is hoped to 
present their relationships and distribution more fully. 

The plants from the Ke‘ Mountains and the Sierra Estrella seem cer- 
tainly to be the same. They occur there, growing from under large granitic 
boulders in much the same way as M. robisonii, which is confined to the re- 
gion of Key’s Ranch near Twenty-nine Palms, Calif., and which they most 
closely resemble. They are found in the Larrea climax associated with En- 
celia farinosa, Fouquieria splendens, Salvia mohavensis and Hyptis emoryi. 
In habit they are characterized by the rather broad leaves (for this species 
group), which tend to spread. The spreading pubescence is similar to that of 
M. robisonit but more pronounced. 

Plants from the Ute Mountains, Ariz., however, more nearly suggest M. 
eptlobioides, which is confined to the San Bernardino Mountains, Calif. 
They, too, grow from under boulders in the stream bed, with much the same 
habit as the plants from the Sierra Estrella, but the leaves are narrow, sel- 
dom more than 5 mm broad, and are ascendent, similar to those of M. epilo- 
bioides. The pubescence is shorter and that of the calyces is wholly glandular; 
in this respect also they are more like M. epilobioides. Their associates are 
somewhat different, as they occur at the margin of the juniper belt with 
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Salvia carnosa subsp. argentea, Salvia mohavensis, Yucca mohavensis, Rhus 
anisophylla, Quercus turbinella, Garrya flavescens, and Rhamnus sp. Both 
forms are found growing with Salvia mohavensis, which is known from Ari- 
zona from only one other locality. But these are the associates of M. robisonii 
rather than those of M. epilobioides, which is usually found at the lower 
margin of the yellow pine belt, on the desert side, often growing amongst the 
pine needles. 


Penstemon angustifolius Nutt. ex Pursh subsp. venosus 
Keck, subsp. nov.* 


Subsp. caudatus similis; bracteis lanceclatis ovatisve utrinque venosis nec 
nigrescentibus pallidis glaucis; corolla roseo-lilacina venis intus purpureis 
15-20 mm longis; capsula 10-15 mm longa. 

Type: R. H. Peebles & H. J. Fulton 11877, from 12 miles northeast of 
Tuba City, Coconino County, Ariz., at 5,300 feet elevation, June 3, 1935 
(United States National Herbarium). ; 

Specimens examined: Arizona: Apache County: 20 miles northeast of St. 
Johns, Hope, King, & Harlan 9321 (US); 4 miles northeast of Sweetwater, 
Peebles & Smith 13552 (CI, US); 9 miles northeast of Rock Point, Peebles & 
Smith 13530 (US). Navajo County: Jeddito Mesa, 1934, Bartlett & Colton 
(CI); Keams Canyon, Hope, King, & Harlan 9377 (US); Oraibi, Whiting 
1272 (CI); Polacca-Winslow road, Whiting 795 (Mus. N. Ariz.). Coconino 
County: Klethla Valley, Eastwood & Howell 6505 (CAS); 23 miles north of 
Red Lake, Peebles & Smith 13894 (Sacaton); 6 miles east of Tuba City, 
1901, Ward (US); Moencopi Sand Hill, 1934, Colton & Bartlett (CI). New 
Mexico: San Juan County: Cedar Hill, Standley 7955 (US); Aztec, Baker 
603 (GH, NY, RM, US); Bloomfield, Waring 27 (Ph); Farmington, Standley 
6963 (US); plains west of Farmington, Osterhout 6960 (RM). Uran: Grand 
County: between Moab and Castleton, Cottam 5618 (CI, Univ. Utah). San 
Juan County: Between Blanding and Bluff, Stanton 1021 (Ph); Bluff, Cot- 
tam 5585 (Univ. Utah), 5786 (CI, Univ. Utah); San Juan River, 10 miles 
northwest of Mexican Hat, Maguire 16260 (CI, Utah State). Garfield Coun- 
ty: Escalante, Cottam 4385 (CI, Univ. Utah), Stanton 1022 (Ph). Millard- 
Juab County: Millard Sand Dunes, Stanton 5281 (Univ. Utah). 

This subspecies is a rather constant plant of sand dunes. It grades over by 
fine steps inte subsp. caudatus in western New Mexico, but it may usually 
be distinguished by the smaller, often pinkish flowers and the more venose 
bracts, which do not turn blackish in drying. 


Penstemon angustifolius subsp. caudatus (Heller) Keck 
Penstemon caudatus Heller, Minnesota Bot. Stud. 2: 34. 1898. 
P. angustifolius var. caudatus Rydb., Bull. Torrey Club 33: 151. 1906. 
P. secundiflorus caudatus A. Nels., in Coult. & Nels., New Man. Bot. 444, 
1909. 


Penstemon pachyphyllus A. Gray ex Rydb. subsp. congestus (Jones) Keck 


Penstemon acuminatus Dougl. (var.) congestus Jones, Proc. California Acad. 


1, 5: 714. 1895. 
Penstemon congestus Pennell ap. Graham, Ann. Carnegie Mus. 26: 331. 1937. 


* This and the other new subspecies and combinations in Penstemon contributed 
by David D. Keck, Carnegie Institution of Washington, Stanford University, Calif. 
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Penstemon virgatus A. Gray subsp. arizonicus (A. Gray) Keck 
Penstemon hallii A. Gray var. arizonicus A. Gray, Syn. Fl. 2(1): 263. 1878. 


Penstemon strictus Benth. subsp. strictiformis (Rydb.) Keck 
Penstemon strictiformis Rydb., Bull. Torrey Club 31: 642. 1905. 


Penstemon ambiguus Torr. subsp. laevissimus Keck, subsp. nov. 


Planta undique glaberrima nitida. 

Type: I. W. Clokey 8113, from Wilson’s Ranch, Charleston Moun- 
tains, Clark County, Nev., at 1,180 m. elevation, in gravelly soil, with brush, 
in the Larrea belt, June 7, 1938 (Dudley Herbarium of Stanford University). 

Typical P. ambiguus comes from Colorado. Its stems and usually the leaves 
are finely puberulent in contrast to the present subspecies in which the herb- 
age is glabrous throughout. The two forms occupy adjacent ranges; the typi- 
cal form is found on the plains of eastern Colorado, adjacent Kansas and 
southward through the panhandle of Texas, while subsp. laevissimus ranges 
from southwestern Texas northwesterly across central New Mexico and 
northern Arizona to southern Utah and Nevada. 


Penstemon eatonii A. Gray subsp. undosus (Jones) Keck 
Penstemon eatonii var. undosus Jones, Proc. California Acad. 11. 5: 715. 1895. 
P. coccinatus Rydb., Bull. Torrey Club 36: 691. 1909. 


Penstemon eatonii subsp. exsertus (A. Nels.) Keck 
Penstemon exsertus A. Nels., Amer. Journ. Bot. 18: 438. 1931. 
P. amplus A. Nels., ibid. 25: 115. 1938. 


Penstemon barbatus (Cav.) Roth subsp. torreyi (Benth.) Keck 


Penstemon torreyi Benth. in DC., Prodr. 10: 324. 1846. 
P. barbatus var torreyi A. Gray, Proc. Amer. Acad. 6: 59. 1862. 


Penstemon barbatus subsp. trichander (A. Gray) Keck 


Penstemon barbatus var. trichander A. Gray, Proc. Amer. Acad. 11: 94. 1876. 
P. trichander Rydb., Bull. Torrey Club 33: 151. 1906. 


Mimulus cardinalis Dougl. var. verbenaceus (Greene), comb. nov. 


Mimulus verbenaceus Greene, Leaflets 2: 2. 1909. 

This form apparently differs from typical M. cardinalis only in having the 
corolla-tube more exserted (often nearly twice as long as the calyx) whereas 
in the typical form the tube is scarcely to moderately exserted ; but the inter- 
gradation between these forms is practically complete. 


Castilleja patriotica Fernald var. blumeri (Standley), comb. nov. 


Castilleja blumeri Standley, Muhlenbergia 5: 46. 1909. 

Seems not to differ from typical C. patriotica except in the smaller size of 
the flowers: calyx about 20 mm long, corolla less than 30 mm long, galea less 
than 20 mm long. Specimens intermediate in size of flower also occur. 


Cordylanthus wrightii A. Gray var. pauciflorus, var. nov. 


A C. wrightii f. typica caulibus et foliis obscure puberulentibus vel glabres- 
centibus, capitulis uni-vel bifloris distinguitur. 

Type: Kearney & Peebles 12884, 14 miles northeast of Tuba, Coconino 
County, Ariz., altitude 5,400 feet, September 27, 1935 (U. S. National 
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Herbarium No. 1651321). Occurs also in Navajo County, Ariz., in Keam 
Canyon (Hough in 1897, Monson in 1937), and on Jedito Mesa (Zuck in 
1897). 


Sambucus racemosa L. var. microbotrys (Rydb.), comb. nov. 


Sambucus microbotrys Rydb., Bull. Torrey Club 28: 503. 1901. 

The glabrous or nearly glabrous branchlets and leaves and the more fre- 
quent occurrence of 7 leaflets seem to be the only characters distinguishing 
this form of the Rocky Mountain region from the form of S. racemosa (S. 
pubens Michx.) that occurs in the Eastern United States. 


Sambucus neomexicana Woot. var. vestita (Woot. and Standl.), comb. nov 


Sambucus vestita Woot. and Standl., Contr. U. 8. Nat. Herb. 16: 175. 1913. 
The writers can find no character except the persistently puberulent or 
tomentulose herbage to distinguish vestita from neomezxicana. 


BOTANY.—A new variety of the willow Salix glaucophylla Bebb. 
CaRLETON R. Batu, U. 8S. Department of Agriculture. 


Recently the writer received from Dr. Otto E. Jennings, curator 
of botany in the Carnegie Museum at Pittsburgh, their Pennsyl- 
vania Salices for determination and verification before use on the 
State distribution maps. Among the specimens were some 40 sheets, 
mostly from Erie County, which represent a hitherto unrecognized 
variety. Curiously enough, the earliest collection had been made 60 


years ago, in 1879, and nearly all are more than 30 years old. 

At first glance the plant seems to be a robust and very hairy S. 
cordata, with the broad, cordate leaves of Muhlenberg’s type. In 
fruiting characters, however, it is like S. glaucophylla Bebb, a sand- 
dune plant of the western Great Lakes area. This new form is re- 
garded as a variety of that species. 


Salix glaucophylla Bebb, albovestita Ball, n. var. 


Straggling, divaricately branched shrub, 1—2.5 or 3 meters high; branch- 
lets stout, yellowish brown to reddish brown to darker, often drying black, 
the seasonal shoots densely white-pilose, the 1-year and 2-year branchlets 
more or less gray-pubescent or puberulent to glabrous, dull; bud scales stout, 
ovoid or ovoid-lanceolate, 5-7 or 10 mm long, colored and clothed as the 
subtending branchlets; stipules semiovate to broadly reniform, 0.5-2 cm 
long, to 1 cm. wide, rounded to acutish or acute at apex, subentire to shal- 
lowly crenulate-serrulate, colored and clothed as the leaf blades. 

Leaves stipulate, petiolate, unfolding with the aments; petioles 7-15 or 
20 mm long, stoutish, channeled, pubescent; blades lanceolate to broadly 
lanceolate, ovate-lanceolate, or sometimes ovate, rounded to deeply cordate 
at base, short-acuminate to acuminate at apex (narrowly to broadly ellip- 
tical and acute at both ends while unfolding), 7 or 8 to 10 or 12 cm long and 


1 Received July 22, 1939. 
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2-3 or 4 cm wide on ordinary seasonal shoots, averaging smaller on fruiting 
twigs and much larger up to 15 cm on vigorous shoots and sprouts, closely 
(6-10 projections per cm) to less closely (2—5 projections per cm) and sharply 
to shallowly crenate-serrate to subentire (all on one shoot), dark green and 
dull above (or darkening in drying) and glaucous to white-glaucous beneath 
when fully unfolded, thickish, finely to coarsely reticulate with raised veins 
on both surfaces at maturity (as in S. cordata and S. glaucophylla), densely 
to thinly white-pilose on both surfaces when unfolding, becoming less so by 
expansion, and finally glabrate at maturity except for pubescent petioles, 
midveins, and sometimes the laterals, on both surfaces and especially above. 

Aments short-pedunculate, ascending to spreading, appearing with the 
leaves. 

Staminate aments 2.5-3.5 or 4 cm long, 1—1.3 or 1.5 em wide, dense, decid- 
uous when the leaves are half grown; the peduncles stout, densely pilose, 
0.5-1.0 em long and bearing 2—4 or 5 oblong or elliptical, entire or subentire, 
glabrate, green, leaflike bracts 1-2 cm long; flower scales obovate or the 
lower oval, obtuse, 1.3-2 mm long, dark brown or blackish, densely pilose 
with straight hairs longer than the scale; stamens 2, filaments free, about 
5 mm long, sparingly pubescent on the lower fifth to half; anthers oval, yel- 
low, the stamens sometimes browning in drying. 

Pistillate aments 3 or 3.5—-5 cm long and 12-16 mm wide in anthesis, rather 
lax, becoming 4 or 5-7 or 8 cm long and 2.0—2.4 cm wide in fruit; peduncles 
as in the staminate but 0.8-1.5 em long and bearing 2-4 elliptical, entire 
to shallowly crenulate-serrulate, leaflike bracts 1-2.5 or 3 cm long and 0.6— 
1.0 em wide; flower scales brownish to black, 1.3-2 mm long, narrowly to 
broadly obovate, obtuse or oecasionally acutish, densely clothed with 
straight hairs exceeding the scale in length; gland 1, filiform, capitate, 0.7- 
1 mm long; capsules lanceolate and 4-5 mm long in anthesis, becoming 6-9 
mm long, broadly lanceolate from a round base, and brown in fruit, gla- 
brous; pedicels 1.5—-2.5 mm long in anthesis, 2-3 mm long in fruit, glabrous, 
stoutish, becoming brown; styles stoutish, 0.5—0.8 mm long, stigmas short, 
divided. 

Variety albovestita differs from S. glaucophylla in broader, more cordate, 
and more acuminate leaves, and in hairiness. The blades are more definitely 
lanceolate, with rounded to deeply cordate bases and short-acuminate to 
acuminate apexes. In the species the leaves mostly are oblanceolate or ellip- 
tic-lanceolate, acutish to rounded but seldom cordate at base (except in var. 
latifolia), and are merely acute to short-acuminate at apex. In var. alboves- 
tita the young shoots are more or less densely white-pilose. This applies to 
branchlets and bud scales and to the petioles, midribs, and sometimes the 
lateral veins of full-grown leaves. During expansion both stipules and leaf 
blades usually are covered with white hairs. In the species the young branch- 
lets often are gray-pubescent, but the other organs named usually are gla- 
brous or glabrate. The filaments likewise are hairy in the variety and gla- 
brate or glabrous in the species. 

From S. cordata the new variety is separated by larger aments and cap- 
sules, longer scale hairs, and longer styles, as well as by broader leaves, and 
denser hairiness. From S. adenophylla this variety is readily separated by 
the longer and more acuminate leaves, loosely crenate-serrate, and becoming 
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glabrate except on the midveins. In S. adenophylla the leaves are more 
nearly ovate, closely beaded on the margin with small, almost perpendicular, 
gland-tipped teeth, and permanently densely hairy. 


DISTRIBUTION AND HISTORY 


This variety occurs along the south shore of Lake Erie at least from north- 
western Pennsylvania to north-central Ohio. A single typical collection has 
been made in Beaver County, Pa., near the Ohio River northwest of Pitts- 
burgh and about 100 miles south of the lake. Sterile specimens from Lake 
Huron and from the mountains of southwestern Virginia are very similar. 
Possibly this represents a relic of a once wider distribution. 

This variety is the Cedar Point, Ohio, willow listed by Werner (4) and 
Kellerman and Werner (3) as “intermediate between S. cordata and S. 
adenophylla” and the Erie County, Pa., willow discussed and illustrated 
by Griggs (1) as S. adenophylla and by Jennings (2:348-56) as S. syrticola. 
Griggs’s description and right-hand shoot in plate 14 are true adenophylla 
(but not from Lake Erie), but his final paragraph, the left-hand figures in 
plate 14, and the enormous leaf in the center of plate 13 (S. cordata) are of 
this variety. 

Specimens examined are listed below. Containing herbariums are desig- 
nated by initials, as follows: CM, Carnegie Museum; CRB, Carleton R. 
Ball; OES, Ohio Agricultural Experiment Station; OSU, Ohio State Uni- 
versity; USN, U. 8. National Herbarium; VPI, Virginia Polytechnic Insti- 
tute. 


PENNSYLVANIA: Erie County: Presque Isle (unless otherwise stated), all 


Staminate flowering: Otto E. Jennings, May 15, 1905 (2 sheets, Acc. No. 
2898) ; Jennings, May 8-9, 1906 (8 sheets, Acc. 3130, SraminaTE Type), Gus- 
tave Guttenberg, see below. 

Pistillate flowering: Gustave Guttenberg 2621a, Cummins’s Bank, Apr. 28, 
1879 (Acc. 251, bearing both staminate and pistillate twigs); Jennings, May 
8-9, 1906 (5 sheets, Acc. 3130, PistittatTe Type). 

Pistillate fruiting: Guttenberg 2621, May 28, 1879 (Acc. 251); Jennings, 
May 15, 1905 (Acc. 2898); Guttenberg (old fruit), June 11, 1881 (Acc. 251); 
Jennings (old fruit), June 8-9, 1906 (Acc. 3130; Jennings (old fruit), June 
2-3, 1908 (6 sheets, Acc. 3711). 

Foliage: Gustave Guttenberg 2626?, Big Bend, Presque Isle, Aug. 4, 1882 
(Ace. 251); J. A. Shafer, Sept. 9 (2 sheets), Sept. 10 (enormous ovate leaves 
to 5.7X13 cm.), Sept. 11 (4 sheets, one with enormous ovate leaves to 
6.3 X15 cm), Sept. 12, 1900 (all Acc. No. 1560); Otto E. Jennings, Aug. 24, 
1905 (Acc. No. 2898); Jennings, Sept. 20-22, 1906 (2 sheets, Acc. No. 
3130); James R. Farrell, just back of Winter Wave Strand, July 15, 1930 (as 
S. rostrata, glabrate, Acc. No. 10127); B. H. Patterson, Northeast, Erie 
County, Aug. 22, 1908 (2 sheets, glabrate, Acc. No. 6210). 


Beaver County: Ravine, Beaver, abundant in woods and roadsides, W. R. 
Van Dersal 1229, May 3, 1930 (Ace, No. 10571, CM). 
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Onto: Erie County: Castalia, R. F. Griggs 638a, July 10, 1900 (OSU, as 
S. cordata X candida). Cedar Point, A. D. Selby 1449, 1450 (“7 ft, densely 
woolly”), 1451 (“4 ft., densely woolly’), 1456 (“4-5 ft’’), 1458 (“8-10 
ft’’), all May 18, 1900 (all OES); on a sand dune, Griggs, Aug. 14, 1900 
(OSU, as S. cordata, sprout with leaves up to 6.5-7 cm wide and more than 
15 cm long; also in CRB); F. O. Grover, June 9, 1902 (OSU, as S. cordata); 
Griggs, June 28, 1904 (2 sheets, as S. adenophylla, OSU). 


The following sterile specimens are referred somewhat doubtfully to the 
new variety, pending collection of fruiting material from these or other 
localities remote from Lake Erie: 


Micuaican: Huron County: Single clump of small sprouts 3—4 ft high on 
land side of second row of dunes on Sand Point, Bay Port, C. R. Ball 70b, 
Sept. 17, 1902 (CRB, as S. glaucophylla). 

Viremnia: Roanoke County: Back Creek, near Starkey, “much whiter 
looking than ordinary willow,” J. Fauntleroy 663, Aug. 8, 1914 (USN, as S. 
cordata). The leaves are rather large, lanceolate, cordate at base, closely be- 
set with incurved teeth, branchlets white-pilose, also the bud scales, petioles, 
midribs, and blades of younger leaves. 

Montgomery County: Norris Run, near New River, A. B. Massey, Sept. 
28, 1938 (VPI, as S. cordata), the leaves white pubescent and white-glaucous. 


LITERATURE CITED 


1. Griecs, Ropert F. The wee of Ohio: A monograph. Proc. Ohio State Acad. 
Sci. 4: 257-314, pls. ie 16. 1 
2. JenninGs, Orro A botansoa! survey ey of tpg Isle, Erie County, Pennsylvania. 


Ann. Carnegie Mus. 5: 289-421, pls. 22— 

3. Ketuerman, W. A., and Werner, Wma. C. Catalogue of Ohio plants. Geol. of 
Ohio 7(2): "56-406. 1895. 

4. Werner, Wm.C. New a for the Ohio flora. Journ. Cincinnati Soc. Nat. 
Hist. 16: 170-172. 1894. 


MEDICAL ENTOMOLOGY.—Mosquito transmission of encephalo- 
myelitis, or brain fever, of horses.' F. C. Bisuopp, U. S. Bureau 
of Entomology and Plant Quarantine. 


The well-recognized economic importance of mosquitoes has been 
further emphasized by the recent discovery that these insects are ca- 
pable of transmitting equine encephalomyelitis, or brain fever, of 
horses. This malady has appeared periodically for many years in 
outbreak proportions in various parts of the United States, although 
until recently the disease has not been clearly differentiated from 
forage poisoning. 

The disease is caused by a minute organism so small that it can not 
be seen with the highest-power microscopes, and it passes through the 
clay filters that catch and hold the germs responsible for most diseases. 


1 Read before the 13th Annual Meeting of the Florida Anti-Mosquito Association, 
Daytona Beach, Fla., April 17, 1939. Received May 27, 1939. 
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There are recognized at present two rather distinct types of the dis- 
ease, usually spoken of as the eastern and western. The former is con- 
fined to the Eastern Seaboard and is generally acute, producing a 
mortality of 80 to above 90 percent. The western type is less severe, 
the mortality usually being about 20 percent. 

The economic losses due to the disease are very heavy, and prac- 
tically all parts of the country have felt the blow. For instance, the 
Bureau of Animal Industry, United States Department of Agricul- 
ture, has collected records of 184,662 cases in 1938 in 39 States, with 
a mortality for the entire country of 21.4 percent, or a death loss of 
about 39,518 horses and mules. Florida was among these States. The 
cases reported in this State were few but the mortality was high. The 
loss due to the occurrence of the disease among horses during 1938 
may be conservatively placed at $10,000,000. In 1937, 173,889 cases 
were reported in 37 States, with a mortality in different areas ranging 
from about 20 percent in most western States to 100 percent in some 
eastern and southern States. 

One of the most severe and widespread epizowtics of the disease oc- 
curred in 1912. This outbreak reached its most devastating propor- 
tions in central and western Kansas and Nebraska, where the death 
loss was estimated at 35,000 head. Epizootics appear to recur at 
intervals of 10 to 15 years, with numerous sporadic or enzootic ap- 
pearances between. The losses are intensified by the fact that work 
animals .re often stricken in the midst of harvest, and in not a few 
cases a farmer has lost every animal at that critical period. 

The importance of the disease and of mosquitoes that might serve 
as carriers of it was further emphasized by the determination last 
year that encephalomyelitis of horses is transmissible to man. L. D. 
Fothergill and associates? demonstrated the presence, in the brain 
of a child who had died of acute encephalitis, of a virus indistinguish- 
able from the eastern type of encephalomyelitis which appeared 
among horses in Massachusetts during the summer of 1938. This 
identification was confirmed by L. T. Webster and F. H. Wright,’ 
who described similar findings in four other fatal human cases. The 
diagnosis of the first case referred to above was further confirmed by 
H. W. Schoening, L. T. Giltner, and M. 8S. Shahan.‘ 

R. F. Feemster,’ of the Massachusetts Department of Public 
Health, published a general account of the outbreak in Massachusetts 


2? New England Journ. Med. 219: 411. 1938. 

* Science 88: 305-306. 1938. 

‘ Science 88: 409-410. 1938. 

5 Amer. Journ. Public Health 28: 1403-1410. 1938. 
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with comment on its relation to the epizootic among horses in that 
State. He points out that there is ‘“‘a universal history of mosquito 
bites’’ among the cases investigated. He states also that no connection 
between cases indicating contact infection has been traced and that 
no contact at all with horses could be discovered in some of the cases. 
The incidence was high among children, 37 percent being under 2 
years of age and 69 percent under 10 years. The mortality was high. 
Death occurred in 25 of the 38 cases definitely diagnosed as being 
caused by the eastern virus of encephalomyelitis or strongly suspected 
of being that disease. 

In November 1938, C. M. Eklund and Alex Blumstein® reported 
the occurrence in 1937 of six cases of encephalitis in farmers in Min- 
nesota, the serum from one neutralizing equine virus of the western 
type. One of the farmers had had no contact with sick horses. Two 
of the men died. 

The occurrence of the disease in horses has attracted most atten- 
tion, but a number of other animals and birds have been shown to be 
susceptible to artificial exposure. Among these are sheep, cattle, 
rabbits, guinea pigs, pigeons, monkeys, rats, mice, and ducks. 
Recently E. E. Tyzzer, A. W. Sellards, and B. L. Bennett’ demon- 
strated the occurrence of the disease in pheasants in nature, and many 
other species of birds have been found to be susceptible to virus dis- 
eases of this group. L. D. Fothergill and J. H. Dingle* found the dis- 
ease in common wild pigeons not in confinement. 

The onset of the disease in horses and man is sudden, and nervous 
symptoms are apparent almost immediately and become progres- 
sively more pronounced, clearly showing involvement of the central 
nervous system. 

Although it was suspected that some insect might be responsible 
for the sudden appearance and rapid spread of the malady in a given 
locality, it was not until 1933 that R. A. Kelser® announced experi- 
ments in which the western strain of the disease was transmitted from 
guinea pigs to numerous other guinea pigs, and to a horse by the bite 
of the yellow-fever mosquito [Aedes aegypti (L.)]. He showed that the 
virus was picked up by the mosquitoes only when they were fed on 
the artificially inoculated animals 48 to 120 hours after these animals 
had been injected, or during the fever period. 


* Journ. Amer. Med. Assoc. 111: 1734-1735. 1938. 

7 Science 88: 505-506. 1938. 

® Science 88: 549-550. 1938. 

® Journ. Amer. Vet. Med. Assoc. 82 (n.s. 35): 767-771. 1933. 





498 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 29, No. 11 


In 1934 M. H. Merrill, C. W. Lacaillade, Jr., and Carl Ten Broeck’® 
reported experiments in which they had repeatedly transmitted the 
disease to healthy guinea pigs with the salt-marsh mosquito [Aedes 
sollicitans (Walk.)]. When the mosquitoes were fed on a guinea-pig 
brain, western virus suspension, and normal horse blood, they did 
not become infective until the seventh day. This mosquito trans- 
mitted the eastern type of the disease to healthy guinea pigs 11 days 
after the infective feeding and subsequently at least up to the thirty- 
third day. The authors also succeeded in transmitting the western 
virus with Aedes aegypti but failed to transmit the eastern type. They 
reported that a few tests with the brown salt-marsh mosquito [Aedes 
cantator (Coq.)] indicate that it will transmit the eastern virus. The 
northern house mosquito (Culex pipiens L.) and the common malaria 
mosquito (Anopheles quadrimaculatus Say) failed to transmit either 
type of the disease. These authors showed that in order to become 
infective the mosquitoes must feed on animals when the virus content 
of the blood is high and that the virus multiplies greatly in the 
mosquito. It has been shown that the virus is present in body fluids 
and in all parts of the body and even in the legs of mosquitoes. 

In 1936 J. S. Simmons, F. H. K. Reynolds, and V. H. Cornell” 
published an account of the transmission of the western type under 
experimental conditions by Aedes albopictus Skuse, a preliminary 
announcement having been made in the Annual Report of the 
Surgeon General of the United States Army for 1934. This is an 
Asiatic species and hence can not have any part in the transmission 
of the disease in this country. 

D. E. Madsen and G. F. Knowlton” proved that two common 
western species of mosquito, Aedes dorsalis (Meig.) and A. nigro- 
maculis (Lud.), were capable of transmitting the western type of 
encephalomyelitis. The period during which the former species was 
infective was from 9 to 19 days after feeding on an infective animal, 
and in the latter from 4 to 10 days. 

In 1937 R. A. Kelser™ added the southern salt-marsh mosquito 
[Aedes taeniorhynchus (Wied.)] to the list of mosquitoes demonstrated 
to be capable of carrying the disease under experimental conditions. 
It is well known that this is the dominant salt-marsh mosquito in 
Florida. 

10 Science 80: 251-252. 1934. 

1 Amer. Journ. Trop. Med. 16: 289-302. 1936. 

12 Journ. Amer. Vet. Med. Assoc. 86 (n.s. 39): 662-666. 1935; ibid. 89 (n.s. 42): 


187-196. 1936. 
8 Science 85: 178. 1937. 





NovEMBER 15, 1939 BISHOPP: TRANSMISSION OF ENCEPHALOMYELITIS 499 


The following year Dr. Kelser* described some experiments with 
Aedes vexans (Meig.) in the transmission of the western type. He 
experienced difficulty in keeping the mosquitoes alive for a sufficient 
period to make a satisfactory test, but one guinea pig out of three 
exposed to the mosquitoes during a period of 8 or 9 days after an 
infective meal was stricken. 

Thus a total of 8 species of mosquitoes have been proved to be 
capable of transmitting the disease; and it should not be concluded 
that others may not be involved, as relatively few other species have 
been tested. : 

The experimental results indicate that the period in which the 
virus is present in the blood and can be picked up by mosquitoes is 
distinctly limited. This period is very early in the course of the dis- 
ease, and in the case of horses it is mainly prior to the appearance of 
marked clinical symptoms. 

Although infective mosquitoes have not been found in nature and 
many attempts to transmit the disease with these insects have failed, 
circumstantial evidence, as well as experimental results, point 
strongly to mosquitoes as carriers. It is noteworthy that the disease 
outbreaks occur mainly in summer and early in fall and are usually 
associated with great mosquito abundance and in the East with rainy 
or humid weather. The disease in the East is rather closely limited to 
the areas where salt-marsh mosquitoes occur. In the arid West it is 
closely associated with irrigated areas where mosquitoes abound. 
Some cases in winter have been reported, but diagnosis, at least in cer- 
tain of these, is open to question, and in some of these instances it had 
not been possible to debar mosquitoes, for, as is well known, mosqui- 
toes may be active in winter in warm barns and during warm periods. 

In this connection attention is directed to a case in a horse at Ocala, 
Fla., which died on January 13, 1939. The brain of the animal was 
suvmitted by E. F. Thomas, of Ocala, to the U. 8. Bureau of Animal 
Industry, and O. L. Osteen," of that Bureau, confirmed the diagnosis 
as encephalomyelitis of the eastern type. During the period im- 
mediately preceding the appearance of this case the weather was very 
warm, several degrees above normal, and mosquitoes were un- 
doubtedly active. 

With reference to the human cases of this disease it can be said 
definitely that several that occurred in 1938 in Massachusetts were 
in individuals who had not had any direct or indirect contact with 


1% Journ. Amer. Vet. Med. Assoc. 92 = 2: 195-203. 1938. 
16 Journ. Amer. Vet. Med. Assoc. 94 (n.s. 47): 441-442. 1939. 
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horses, and some of them had had no association with any animal or 
bird. Some of the children, however, were reported as being ‘‘covered 
with mosquito bites’ when adinitted to the hospital. 

The fact that a few cases of the disease appear among horses in 
May or June and a period of absence or practical absence of the 
malady intervenes, followed by a severe outbreak in August and 
September, leads one to wonder why the cases do not continue to 
increase right through the summer, and to raise the question as to 
where the disease holds over during such periods and also through 
the winter. Some have suggested that this carry-over may take place 
in some bird. As is well known, birds and poultry are freely attacked 
by mosquitoes. There is also the possibility that the virus may be 
kept alive in the mosquito or that it may be carried through the egg 
and larva from one generation to another. The tests with hereditary 
transmission conducted by L. T. Giltner and M. S. Shahan” have, 
however, been negative. 

The fact that the virus is short-lived when exposed and that it will 
remain viable and multiply in mosquitoes also favors the mosquito 
theory of transmission. In cooperative tests carried on by the Bureau 
of Animal Industry and the Bureau of Entcmology and Plant 
Quarantine” yellow-fever mosquitoes when fed on healthy guinea 
pigs produced the disease 7 to 74 days after being engorged on an in- 
fected animal. 

The comparatively low incidence of the disease among horses 
kept in stables at night and among those which are sprayed with 
insect-killing or repelling materials has been noted by several 
authors, and fits in with the mosquito theory. 

No species of mosquito has a distribution and a seasonal prevalence 
that coincide with the incidence of the disease. However, there is no 
reason to attach responsibility to a single species when several have 
been shown to be effective vectors. Aedes vexans is the most widely 
distributed of the proved vectors, and it is often very abundant and 
attacks horses and people viciously late in summer, when the peak 
of the disease usually occurs. Its presence in large numbers, however, 
is by no means restricted to late summer and fall. A. dorsalis is an 
extremely abundant species over much of the area in the central 
and western States where the disease has been prevalent. A. nigro- 
maculis is much more restricted in distribution, being confined to the 
plains and irrigated areas from Texas to Canada and New Mexico 
to Idaho. It is a severe biter and at times becomes abundant. A. 


% Journ. Amer. Vet. Med. Assoc. 88 (n.s. 41): 363-374. 1936. 
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sollicitans, as has been indicated, is often extremely abundant at the 
peak of an epizootic of the eastern strain and largely covers the area 
where that type is prevalent. The disease has been less prevalent in 
the area where the southern salt-marsh mosquito (A. taeniorhynchus) 
is abundant, and A. sollicitans is usually present along with that 
species. A. aegypti might play an important part in the transmission 
of the malady in the South, but this mosquito does not occur where 
the disease has been most prevalent. Since only one positive case of 
transmission of the eastern virus by this species occurred out of many 
attempts, it may be assumed that Aedes aegypti is not likely to be of 
importance as a vector, except in the South where the western virus 
is present, notably in Texas and Oklahoma. The reported lower 
incidence of the disease among stabled horses does not fit in with the 
building-inhabiting tendencies of this mosquito. 

There is obviously much to be learned about this dangerous 
malady and the relation of insects to its transmission. However, while 
this information is being sought it seems logical to take action against 
mosquitoes and as far as practical to protect man and horses from 
mosquitoes and other biting insects, especially when the disease is 
present in the region. 


ENTOMOLOGY.—Nomenclatorial notes on Corrodentia, with de- 


scriptions of two new species of Archipsocus.! ASHLEY BUELL 
Gurney, U. 8S. Bureau of Entomology and Plant Quarantine. 
(Communicated by C. F. W. MursEBEckx.) 


For the past several years Dr. T. E. Snyder, of the Division of 
Forest Insect Investigations, Bureau of Entomology and Plant 
Quarantine, United States Department of Agriculture, has noticed 
uasightly psocid webs on the trunks of trees at New Orleans, La. The 
psocid responsible for the webs belongs to a genus hitherto known, 
among living species, only in tropical regions, and probably it is an 
established adventive in this country. As the species does not seem 
to agree with the description of any previously known species, it is 
here described as new. A second new species of Archipsocus, collected 
in Panama by James Zetek, is also described. 

The opportunity is taken to present various notes on the nomen- 
clature of Corrodentia. While certain of these matters may remain 
open to debate until definitely settled by the International Commis- 
sion on Zoological Nomenclature, it seems worth while to place the 
facts on record. 


1 Received May 28, 1939. 
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Genus Archipsocus Hagen 


Archipsocus Hagen, Stettin. Ent. Zeit. 43: 222-225, pl. 1, fig. x, 1-10. 1882. 
(Genotype, A. puber Hagen, by monotypy.) 


The genus Archipsocus was based upon a single fossil species, puber, from 
East Prussian amber. At the time of the original description only long- 
winged specimens were known. Enderlein (1911a) has since recorded a short- 
winged female of puber and has redescribed the genus (1903a, 1911a). Among 
the important generic characters are the following: Head subquadrate in 
dorsal view; compound eyes with many facets; antennae 13-segmented; 
prothorax distinct and free; wings rudimentary or as long as body, bearing 
setae and fine pubescence, venation of type illustrated by nomas (Figs. 4-6); 
tarsi 2-segmented; claws 2 in number, each with a ventral appendage. The 
excellent preservation obtainable in amber allows the close comparison of the 
structural details of the fossil genotype and the recent species. Details of 
the antennae and tarsi of puber illustrated in 1882 are remarkably like those 
of living species. 

Temporarily, at least, the writer follows Banks (1929) in placing Archipso- 
cus in the family Empheriidae (not Empheridae), but the latter’s classifica- 
tion does not agree with those of Karny (1930) and Pearman (1936a), and a 
future change is anticipated. 

The following recent species of Archipsocus have been described: A. 
recens Enderlein 1903a (Ceylon to Formosa); A. brasilianus Enderlein, 
1906 (Brazil); A. textor Enderlein, 1911b (Africa); A. neens Enderlein, 1914 


(West Africa); A. fernandi Pearman, 1934 (Ceylon); A. biguttatus Pearman, 
1936b (Ceylon). 


Archipsocus nomas,? n. sp. Figs. 1-14 


Short-winged female.—General form (Fig. 1) typical of genus. Head with 
coronal suture and frontal sutures feebly indicated. Caudolateral angles of 
head with long curved setae. Compound eyes each with more than 20 facets. 
Median ocellus slightly smaller than lateral ocelli. Apical segment of maxil- 
lary palpus thrice as long as wide, twice as long as penultimate segment. 
Lacinia (“pick”) (Fig. 8) curved at base, flattened and expanded in apical 
third, apex forked. Length of antennal segments 1-13 (Fig. 3) in the follow- 
ing ratio: 1:2:1.6:0.8:1:1:1:1:1:0.9:0.9:0.8:1.5. Laterocervical sclerite 
(Fig. 14) with articulatory projections along margin. Pronotum transverse, 
lateral margins rounded; each caudolateral angle bearing several curved 
setae. Front wing (Fig. 6) extending beyond tergum 1; venation much re- 
duced. Hind wing reduced to a tiny lobe about as long as first tarsal segment. 
Legs (Figs. 10-12) as illustrated. Tibiae clothed with short setae, those at 
apex (Fig. 9) stout and spurlike. Each claw with a curved ventral appendage. 

Abdomen clothed with fine setae, unsclerotized except terga 1-2 and 
genital segments. Genitalia as shown in Fig. 2 in ventral view. Sclerotized 
area of subgenital plate emarginate at base. Anterolateral lobes of tergum 
9 strongly sclerotized and curving hooklike about bases of gonapophyses. 


* From the Latin word meaning a nomad, in allusion to the fact that the present 
species is probably introduced from its original home. 
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Figs. 1, 2.—Archipsocus nomas, new species: 1, Short-winged female, general view; 
2, same, apex of abdomen, ventral view. 
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Gonapophysis (Fig. 7) with middle third unsclerotized and in distinct con- 
trast to well-sclerotized remainder, a heavy curved bristle borne near medial 
margin, setae borne on disk and posterior margin as illustrated. Posterior 
margins of paraprocts broadly rounded ventrally, dorsal margin less broadly, 
so that an acute apex of the latter appears when seen in ventral view. 
Supraanal plate broadly rounded, unspecialized. 

Coloration: General color dark brown; compound eyes and ocellar triangle 
black; palpi, antennae, tibiae, and tarsi pale. Wing transparent, gray. 

Measurements: Length of body 1.6 mm, of antenna 0.51 mm, of wing 
0.42 mm, of hind tibia 0.42 mm; width of head 0.45 mm. 

Long-winged female.—Differing from short-winged female only in struc- 
ture of mesothorax and metathorax and in the presence of fully developed 
wings. Lateral tergal lobes of mesonotum and metanotum well developed to 
accommodate muscles of flight. Wings with venation as illustrated (Figs. 4, 
5). Front wing entirely covered by setae; setae of hind wing not extending 
basad of apical half except along posterior margin. 

Coloration: Dorsal sutures of thorax conspicuously dark, otherwise agree- 
ing with short-winged female. 

Measurements: Length of front wing 1.3 mm, of hind wing 1 mm; other 
measurements as in short-winged female. 

Short-winged male.—Differing from female mainly in smaller size, vestigial 
ocelli, and genitalia. Ocelli not distinct, present only as tiny spots in same 
location as those of female. Front wing scarcely reaching posterior margin 
of tergum 1. Tergum 9 irregularly and feebly emarginate along anterior 
margin; lateral extremities broadly joined to lateral margins of posterior 
selerite of subgenital plate (Fig. 13). Anterior sclerite of subgenital plate 
transverse, broadly emarginate anteriorly, deeply emarginate at lateral 
extremities. Phallic armament. dorsad of subgenital plate visible through 
the latter as illustrated. Anterior ends of lateral arms flattened and joined; 
lateral arms entirely separated from posterior portion, which is V-shaped 
and pointed at the apex. Paraprocts well sclerotized dorsally only, so that 
when seen in ventral view (Fig. 13) the concave surface of the supraanal 
plate and the inner surface of tergum 9 are visible through the transparent 
ventral portion of the paraprocts. 

Coloration: As in female. 

Measurements: Length of body 1.4 mm, of antenna 0.43 mm, of wing 
0.20 mm, of hind tibia 0.36 mm; width of head 0.37 mm. 

Nymphs.—Ten immature specimens, representing both long-winged and 
short-winged forms, are at hand. The antennae are 13-segmented and tarsi 
2-segmented in the specimens, which range from 0.7 to 1.5 mm in length. 
The smallest individuals have no wing pads. The coloration averages lighter 
than in the adults. The compound eyes are black. 

Variation.—A few short-winged females intergrade in wing length with 
the long-winged form. The wings of 18 of these intergrading specimens are 
longer than normal for the short-winged condition, ranging from slightly 
longer than normal to 0.75 mm in length. Body size is remarkably constant 
in short-winged females; a few varying specimens range from 1.54 to 1.75mm 
in body length. Throughout the series the female genitalia are constant 
in all important respects. The arrangement of setae on the gonapophyses 
varies slightly, but the total number of setae is seldom greater than illus- 
trated (Fig. 2) and a condition corresponding to the description of brasilianus 
has not been found. Long-winged females range in body length from 1.6 
to 1.9 mm and in wing length from 1:1 to 1.3 mm. The lateral margins of the 





NovEMBER 15, 1939 GURNEY: NOTES ON CORRODENTIA 505 


basal sclerite of the male subgenital plate vary in outline from a simple curve 
(Fig. 13) to a broken, irregular condition. No other noticeable variation has 
been seen in the paratypic series. 

Type locality Audubon Park, New Orleans, La. 

Type.—U. 8. N. M. No. 53218. 

Holotype.—Short-winged male collected at the type locality by T. E. 
Snyder about October 5, 1938. 

Allotype.—Short-winged female with same data as the holotype. 

Paratypes.—Nine nymphs, 130 short-winged females, 16 long-winged 
females, and 18 males with same data as the holotype; 1 nymph, 115 
short-winged females, 4 long-winged females, and 1 male taken at the type 
locality September 28, 1938; 9 short-winged females, 2 long-winged females, 
and 2 males taken by T. E. Snyder at the type locality August 22, 1938. 
Of the above paratypes, 10 short-winged females, 2 long-winged females, 
and 2 males are deposited in the Museum of Comparative Zoology, Cam- 
bridge, Mass. With the exception of a few slide-mounted specimens treated 
with potassium hydroxide, and potassium hydroxide plus stain, all the 
material is preserved in alcohol. 

The previously described species most likely to be confused with nomas 
is brasilianus. The latter differs from nomas in the larger number of setae 
on the gonapophyses of the female and in the proportions of the antennal 
segments. The basal emargination of the anterior margin of the subgenital 
plate, the division of each gonapophysis into a sclerotized and an unsclero- 
tized portion, and the presence of a large bristle on the median margin of 
each gonapophysis are conspicuous features of nomas. On the basis of Ender- 
lein’s figures of brasilianus, that species lacks these characters. 


Archipsocus panama, n. sp. Fig. 15 


The most noticeable difference between panama and nomas is found in 
the male genitalia (Figs. 13, 15). Other important differences in panama are 
smaller size and proportionally longer antennae as compared to other body 
structures. Unfortunately, the male of brasilianus has not been described, 
but, on the basis of Enderlein’s measurements, this is a larger species than 
panama; the description of the female differs from that of panama as from 
that of nomas. 

In color panama is slightly ligher than nomas. The following description is 
abbreviated because of the great similarity, except as noted, to nomas: 

Short-winged female.—General form as in nomas. Lacinia with apical fork 
slightly more acute than in nomas. Length of antennal segments 1-13 in the 
following ratio: 1:1.6:1.4:1:1.1:1.1:0.8:1:0.7:0.9:0.7:1:1.3. Setae on ab- 
domen little developed, less noticeable than in nomas. Gonapophysis of 
genitalia with curved bristle near medial margin less strongly sclerotized 
than in nomas. 

Measurements: Length of body 1.43 mm, of antenna 0.57 mm, of wing 
0.19 mm, of hind tibia 0.33 mm; width of head 0.37 mm. 

Long-winged female.—Differing from short-winged female only in same 
way as nomas. Wings as in nomas. 

Measurements: Length of antenna 0.61 mm, of front wing 1.07 mm, of 
hind wing 0.93 mm, of hind tibia 0.36 mm; other measurements as in short- 
winged female. 

Short-winged male.—Differing from female as in nomas. Phallic armament 
(Fig. 15) horseshoe-shaped; anterior ends of lateral arms expanded and 
flattened, but not united; separation between lateral arms and posterior 
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Figs. 3—-14.— Archipsocus nomas, new species: 3, Short-winged female, left antenna; 
4, long-winged female, right front wing; 5, same, right hind wing; 6, short-winged 
female, right front wing; 7, same, right gonapo h sis, ventral view; 8, same, right 
lacinia; 9, same, tarsus and apex of tibia of middle leg, side view; 10, same, front leg; 
11, same, middle leg; 12, same, hind leg; 13, short-winged male, apex of abdomen, 
ventral view; 14, short-winged female, laterocervicai sclerite. 


Fig. 15.—Archipsocus panama, new species: Short-winged male, ventral view of 
genitalia, anterior portion uppermost. 


All drawings made by the author from paratypes except that of panama (Fig. 15), 
which is from the holotype. 
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portion indicated by weakened sclerotization, but not entirely separated as 
in ‘ogee ; apex of posterior portion broad and platelike, unlike nomas (Fig. 
13). 

Measurements: Length of body 1.05 mm, of antenna 0.53 mm, of wing 
0.14 mm, of hind tibia 0.31 mm; width of head 0.32 mm. 

Nymphs.—There are three nymphs, apparently females, in the instar 
immediately preceding maturity. The three specimens are of uniform size, 
1.2 mm long, and very pale except for the black compound eyes. The wings 
are well developed and extend one-half the length of the abdomen. 

Variation.—As the measurements indicate, the antennae and hind tibiae 
of the long-winged female appear to be proportionately longer than those 
of the short-winged female. Since only two of the latter have been studied, 
the differences may represent normal variation. 

Type locality—Barro Colorado Island, Cana! Zone, Panama. 

Type.—U. 8. N. M. No. 53375. 

Holotype.—Short-winged male collected at the type locality, March 24, 
1939, by James Zetek. 

Allotype.—Long-winged female with same data as the holotype. 

Paratypes—One short-winged male, three short-winged females, 17 
long-winged females and three nymphs with same data as the holotype. Six 
paratypes are mounted on slides; the remaining material is in alcohol. 


HARITS OF ARCHIPSOCUS 


Dr. Snyder has kindly furnished the following notes concerning 
Archipsocus nomas: 


“Early in July and August 1934 the extensive webs of this psocid attracted 


considerable attention in the parks and streets of New Orleans, and we 
received many inquiries with regard to it. The entire trunks of large live 
oak and hackberry trees were covered by tough webs, and this included 
some of the larger branches 20 or 30 feet above ground. Apparently the 
psocids were feeding on lichens which grow luxuriantly on the moist tree 
trunks in this damp climate. 

“It was interesting to note how these extensive webs began. They first ap- 
peared as small islands on the trunks of trees, which islands of web gradually 
coalesced until the whole surface of the trunk completely around the tree 
was covered. 

“The superintendents of various city parks and the Federal cemetery 
requested information as to how to control these insects which were making 
such unsightly webs on the trees. We recommended that the larger branches 
and trunks of the trees be scrubbed with oil emulsions. By the use of ladders 
and long-handled brushes, these control measures were adopted by the 
various city parks. Similar webs were found on shade trees along the nearby 
Gulf coast of Mississippi, and we received several calls from this region as 
to how to control the insects making the webs. 

“No further webbing was observed until September 1937, when the same 
conditions as in 1934 prevailed. It is quite possible that the insect was 
present in small numbers during the interval, but if so it was not in sufficient 


Penal + mlen, oe eed 





ny ee + 


—— ie 


eee 


Siig t+ 


A ae a ee I oe 


ee 





508 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 29, No. 11 


numbers to be noticeable. In August 1938 this psocid again became so abun- 
dant that its webs became noticeable. Toward the end of September 1938 
the insects became less numerous under the webs, the webs had become 
broken, and Argentine ants were carrying away quite a few of the insects.” 


The specimens of Archipsocus panama were associated with scale 
insects on twigs of ‘“‘sigua’”’ (either Nectandra globosa or Ocotea cernua, 
identification uncertain), one of the laurel family. More detailed 
information is lacking. 

It is evident that the web-spinning habit of nomas closely parallels 
that of other species of Archipsocus. Enderlein (1903a) quotes a cor- 
respondent, Ludwig Biré, at length regarding the habits of recens 
at Singapore. Webs, about 15 to 30 centimeters broad and up to 6 
to 8 meters long, were observed on tree trunks, and colonies of the 
psocids lived beneath the web, feeding mainly on algae, lichens, and 
other plants occurring on the bark enclosed by the web. Green (1912) 
has discussed Archipsocus webs found covering in profusion an orange 
tree in the Royal Botanic Gardens at Colombo, Ceylon. Pearman 
(1936b) states that the species reported by Green was recens. Accord- 
ing to Green, the web serves mainly for protection, though he has 
observed an hemipteron and a thrips attacking the psocids. The silk 
comes from the mouth, and as the insects wander around, with no 
apparent design, a tangle of threads results. Enderlein (1912) discusses 
the webs of recens in detail, as described by a correspondent in Java. 
On citrus bushes and other plants the webs are frequent and extensive. 
Judged from photographs, they are similar to those of the eastern 
tent caterpillar (Malacosoma americana (F.)) in the United States. 
They envelop small branches, and hundreds of the psocids, mostly 
short-winged females, live beneath the webs. Protection from the 
attacks of ants was considered an important function of the web. 
When a web was partially removed, passing ants fell upon the help- 
less psocids at once. 

Enderlein (1906) says that brasilianus has been collected from 
webs spun in the corners of the walls on a veranda of a house at Pard, 
Brazil. The species textor, fernandi, and biguttatus are web spinners 
(see Enderlein, 1911b; Pearman, 1934, 1936b), and fernandi is said to 
spin webs on the under surfaces of decaying leaves on the ground. 

It is well known that many psocids cover their eggs with a thin, 
transparent layer of silk. Borgmeier (1928) has reviewed the principal 
literature of web-spinning psocids and described in detail the webs of 
Epipsocus borgmeiert R. Karny. 

Two species of Archipsocus, fernandi and biguttatus, are of special 
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interest since they are viviparous; according to Pearman (1936b) they 
are the only viviparous psocids known, and the females lack gona- 
pophyses. Fernando (1934) has studied the embryology of fernandi. 


NOMENCLATORIAL NOTES ON CORRODENTIA 


Almost since the time of Linnaeus there has been a confused state 
of the nomenclature centering about two common and widespread 
species of book-lice, Trogium pulsatorium (L.) and Liposcelis divina- 
torius (Miill.). This confusion has had a bearing upon the nomen- 
clature of certain psocids which are members of families other than 
the Trogiidae, as for instance the genus Lachesilla Westwood. For 
some years the name T'roctes divinatorius (Mill.) has been employed 
by the Bureau of Entomology and Plant Quarantine, and as the 
name T'roctes apparently can no longer be held valid it seems worth 
while to review in detail the facts concerned in the confusion. The 
information below is arranged chronologically under the genera in- 
volved. 

Genus Trogium Illiger, 1798 


1758 (p. 610), Linnaeus described Termes pulsatorium. 

1761 (p. 474), Linnaeus treated Termes pulsatorium, with a reference to 
the work of 1758. 

1775 (p. 311), Fabricius treated Hemerobius pulsatorius, with references to 
Linnaeus and other workers. 

1778 (pp. 41-47, 868-869, pl. 4, figs. 1-4), Degeer described Termes lig- 
narium and listed pulsatorum L. as an equivalent. Degeer’s description 
applies mainly to the true pulsatorium L., but his figures make it evi- 
dent that he had a mixed series. Of Degeer’s illustrations, only fig. 1 
represents pulsatorium L. 

1781 (pp. 394-395), Fabricius treated pulsatorius and included a reference 
to “‘Degeer Ins. 7. 1. tab. 4. fig. 1.” 

1798 (p. 500), Illiger proposed Trogium as a new genus with one included 
species, Hemerobius pulsatorius F. 

1928 (p. 179), Pearman objected to the name Trogium, saying that Fabri- 
cius’s diagnosis of pulsatorius was insufficient and was followed by 
citations referring to both pulsatorius and divinatorius. 


Conclusion.—Trogium is a valid genus, with pulsatorium L. as its type. 

Discussion.—Fabricius’s characterization of pulsatorius, though brief, 
certainly constitutes a description. In both publications he lists definite 
citations to Linnaean works. The reference in 1781 to ““Degeer Ins. 7. 41. 
1. tab. 4. fig. 1.’’ is significant, for this figure depicts the true pulsatorium L., 
whereas Degeer’s other figures are of certain other species. Thus Fabricius 
designated the particular figure which correctly represented pulsatorium. 
Under the circumstances Illiger’s “pulsatorius Fabr.’”’ appears clearly to 
refer to the true Linnaean species, and a genotype of Trogium is considered 
to have been properly established. 
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Genus Atropos Leach, 1815 


1758 (p. 610), Linnaeus described Termes pulsatorium. 

1778 (pp. 41-48, 868-869, pl. 4, figs. 1-4), Degeer described Termes 
lignarium and listed Termes pulsatorium L. as an equivalent. 

1815 (p. 139), Leach erected the genus Atropos with one species definitely 
included, Termes lignarium Deg. Leach considered that Psocus fatidicus 
F. was doubtfully a member of the genus Atropos. Termes pulsatorium 
L. and the Psocus pulsatorius of Fabricius, Latreille, and Coquebert 
were listed as equivalents of Termes lignarium. 


Conclusion.—The type of Atropos is lignarium Deg. (a synonym of pul- 
satorium L.); accordingly, the genus is isogenotypic and synonymous with 
Trogium Illiger, 1798. 

Discussion.—Degeer’s description applies to true pulsatorium L. (judged 
from remarks describing the eyes and the reddish abdominal spots), and 
the first species cited is Termes pulsatorium L. Figure 1 is clearly pulsato- 
rium, but the other figures and certain features presented in discussion are 
of both divinatorius and nymphs of certain winged psocids. While it is 
evident that Degeer possessed a mixed collection, his clear intention of 
basing lignarium on the same species as Linnaeus’s pulsatorium and his 
citation of the Linnaean name fix his species as a synonym of pulsatorium. 
Thus the type of Atropos is the same as that of Trogiwm (see under that 
genus) and the former generic name falls as a synonym. 


Genus Troctes Burmeister, 1839 


1758 (p. 610), Linnaeus described Termes pulsatorium and Termes fatidicum. 

1776 (p. 184), Miiller described Termes divinatorium. 

1798 (p. 500), Illiger proposed the genus Trogium with one included species, 
Hemerobius pulsatorius F. 

1839 (pp. 773-775), Burmeister proposed the genus T'roctes with two in- 
cluded species, Termes pulsatorium L. and Termes fatidicum L. 

1840 (Syn., p. 47; text, pp. 19-20, fig. 59: 13, 16-18), Westwood proposed 
the genus Lachesilla with genotype and only species Termes fatidicum L. 

1866 (p. 220), Hagen listed both pulsatorius Burm. and fatidicus Burm. as 
synonyms of divinatorius Mill. 

1880a (pp. 132-134), Kolbe discussed Troctes divinatorius and listed both 
pulsatorius and fatidicus of Burmeister as synonyms. The present writer 
has found no genotype designation in Kolbe’s paper. 

1905 (pp. 36-38), Enderlein selected divinatorius Miill., with fatidicus 
Burm. a synonym, as type of Troctes Burm. Enderlein considered that 
Burmeister applied the name fatidicus L. to specimens of divinatorius 
Mill. He accepted Burmeister’s identification of pulsatorius L. as correct. 

191la (pp. 353-354), Enderlein said (apparently incorrectly) that Kolbe, 
1880a, designated divinatorius as type of T'roctes. 


Conclusion.—No valid genotype of Troctes Burmeister, 1839, appears to 
have been yet designated, and the present writer hereby seiects Termes 
pulsatorium L., 1758, as genotype. T'roctes then falls as a synonym of T'rogium 
Illiger, 1798, becatise of identical: genotypes. 

Discussion.—Some workers may feel that Westwood (1840) fixed the 
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genotype of Troctes, by elimination, as pulsatorius L. This interpretation, 
if correct, would effect the same result as above, but the interpretation ap- 
pears questionable. Opinion 6 of the International Commission on Zoological 
Nomenclature says, ““When a later author divides the genus A, species Ab 
and Ac, leaving A, only species Ab, and genus C, monotypic with species 
Ce, the second euthor is to be construed as having fixed the type of genus 
A.” For the present case to be entirely comparable to the hypothetical case 
of Opinion 6, Westwood should have indicated that he knew of the descrip- 
tion of the genus T'roctes. Because of this departure from the hypothetical 
case, and the fact that the Commission has three times rejected a proposal 
to raise type designation by “Elimination” (Article 30k) (see Stiles, 1929) 
from the status of a recommendation to that of a rule, the writes does not con- 
sider that Westwood fixed a type of T'roctes. 

The designation of divinatorius Mill. as genotype of Troctes by Enderlein 
(1905) is not acceptable because divinatorius was not one of the originally 
included species (see Article 30e). Had Enderlein listed fatidicus L., 1758, 
instead of fatidicus Burm., 1839, as a synonym the case might be altered, 
but it is evident that Enderlein included in the synonymy only Burmeister’s 
misidentification of fatidicus L. 

The writer’s selection of pulsatorius L. as genotype may meet with objec- 
tion on the ground that Burmeister misidentified the material referred to 
pulsatorius. Burmeister states, under pulsatorius, “Man findet Individuen 
mit sehr dicken Hinterschenkeln, welche gut springen, und andere ohne so 
starke Schenkel .. . ,” and later, under fatidicus, ‘‘Bei den von mir unter- 
suchten Individuen mit verdickten Hinterschenkeln waren die Augen 
schwarz, daher die Definition von T. fatidicus besser auf diese passen 
wurde.” From these statements it appears that Burmeister considered the 
thick-legged individuals with black eyes (which probably were divinatorius) 
to represent fatidicus, and the remaining individuals were assigned to 
pulsatorius. Opinion 65 of the International Commission on Zoological 
Nomenclature states, “If an author designates a certain species as genotype, 
it is to be assumed that his determination of the species is correct; if a case 
presents itself in which it appears that an author based his genus upon cer- 
tain definite specimens, rather than upon a species, it would be well to sub- 
mit the case, with full details, to the Commission. At the present moment, 
it is difficult to lay down a general rule.’’ Burmeister’s case is not entirely 
comparable to the one represented by Opinion 65, since he did not designate 
a genotype, but the writer infers that misidentifications cannot be assumed 
unless there is strong evidence of a name having been based upon wrongly 
identified specimens. In the present case, there is no proof that true pulsa- 
toritus L. was not included in the series assigned to that name by Burmeister, 
and specimens of divinatorius apparently were referred to fatidicus. The 
bibliographic reference to “Termes puls. Linn. Fn. suec. 1937’ is the first 
citation listed and the writer considers Burmeister to have made pulsa- 
torius available for genotype designation. 
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Genus Lachesilla Westwood, 1840 


1758 (p. 610), Linnaeus described Termes fatidicum. 

1840 (Syn., p. 47; text, pp. 19-20, fig. 59: 13, 16-18), Westwood proposed 
the genus Lachesilla with genotype T'.. fatidicum L. by monotypy. 
1866 (p. 202), Hagen suggested that Linnaeus’s descriptive expression 
“Simile praecedenti, sed duplo majus,’’ when comparing fatidicum to 
pulsatorium, was in error and that fatidicum L. really represented 

divinatorium Miiller, 1776. 

1867 (p. 196), McLachlan stated that he believed Westwood’s specimens 
were a form of Lachesilla pedicularius. 

1880a (pp. 118-120), Kolbe proposed the subgenus Pterodela, including 
Hemerobius pedicularius L. and Caecilius quercus, n. sp. 

1883 (p. 315), Hagen referred fatidicum L. to the genus Hyperetes. 

1884 (pp. 84-87), Kolbe doubted that fatidicum L. belonged to Hyperetes 
and emphasized the fact that he had immature specimens of Pterodela 
(equivalent of Lachesilla), which fitted the original description of 
fatidicum and which were found between dried plants, the source of 
Linnaeus’s material. 

1933 (p. 81), Pearman stated that he preferred to use the generic name 
Pterodela Kolbe, ‘‘since Westwood’s generic diagnosis is erroneous and 
misleading, and his type specimens are in part defective and in part 
aberrant.” 

1935 (p. 106) Badonnel discussed the biology of Lachesilla pedicularia (L.), 
and mentioned the variety fatidica L. of which the female is totally 
apterous. 


Conclusion.—Lachesilla is a valid genus, with Termes fatidicum Linnaeus 
its type. 

Discussion —That Linnaeus’s expression, ‘“‘Simile praecedenti, sed duplo 
majus”’ was not an error is indicated by its repetition (Linnaeus, 1761, p. 
475) and by reference to the figures of Frisch (1734, Tom. 11, Tab. 10) cited 
by Linnaeus. The latter figures are not characteristic of divinatorius. Though 
Frisch’s work is pre-Linnaean, it is of value in giving an understanding of 
Linnaeus’s concept of the species. The fact remains that Westwood named 
his genotype which has been associated with the original Linnaean species; 
for this reason Lachesilla is valid. Pterodela Kolbe (genotype, Hemerobius 
pedicularius L.) is a synonym of Lachesilla (genotype, Termes fatidicum L.) 
because the genotypes are conspecific. 


Genus Clothilla Westwood, 1841 


1798 (p. 500), Illiger proposed the genus Trogium with one included species, 
Hemerobius pulsatorius F. 

1841 (p. 480), Westwood described a new genus and species, Clothilla 
studiosa, without literature citations or references to other species. 

1865 (p. 122, 124), Hagen examined the type of studiosa and indicated its 
identity with “the true Termes pulsatorium of Linnaeus, and T. 
lignorum of DeGeer.”’ 


Conclusion.—Clothilla is a synonym of Trogium, through synonymy of 
the genotypes. 
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Genus Liposcelis Motschulsky, 1853 


1776 (p. 184), Miller described Termes divinatorium. 

1853 (pp. 19-20), Motschulsky described Liposcelis brunneus in such a way 
that it is clearly congeneric with divinatorium Miiller. Motschulsky 
also proposed the name Liposcelis museorum for a species to which he 
referred only as follows: “‘N’ayant pu trouver le nom et la description 
du soit-disant Psoque des boites & insectes, je crois pouvoir le signaler 
sous celui de Liposcelis museorum, vi que ce n’est pas dutout un 
Psoque.” 

1905 (p. 38), Enderlein listed both brunneus and museorum as synonyms of 
Troctes divinatorius (Miill.). 

191la (p. 353), Enderlein listed museorum as a synonym of divinatorius and 
indicated museorum as type of Liposcelis, with the result that divina- 
torius was considered the type by him. The species brunneus was con- 
sidered valid, with silvarum Kolbe, 1888, a synonym. 

1927 (p. 12), Enderlein treated silvarum as a valid species, without mention 
of brunneus. 


Conclusion.—The species museorum was not sufficiently characterized by 
Motschulsky to constitute description, and bru meus is genotype of Lipo- 
scelis. The identity of brunneus is uncertain, but it is congeneric with 
divinatorius, so that divinatorius may be properly included in the genus 
Liposcelis. 

NOMENCLATURE OF HIGHER CATEGORIES 


For some time the family name Atropidae bas been in rather general 
use. Since Atropos is invalid, the name must be changed. Trogiidae 
is available, and, following Enderlein (1919, p. 30), it is now being 
adopted. 

During recent years many workers have used Psocoptera or 
Copeognatha as the ordinal name of the psocids, rather than Cor- 
rodentia. Corrodentia was used by Burmeister (1838, 1839) as a 
tribal name including termites, embiids, coniopterygids, and psocids. 
Brauer (1885), in proposing the classification that is generally ac- 
cepted as the forerunner of all modern systems, used Corrodentia as 
an order for termites, psocids, and biting lice. In 1895 Comstock and 
Comstock restricted the order Corrodentia to psocids alone. Ender- 
lein (1903b) proposed the name Copeognatha, and Shipley (1904) 
proposed Psocoptera for the psocids. The latter suggested that the 
suffix ‘‘ptera’”’ be added to each ordinal name not already bearing it 
for the sake of uniformity. The ordinal names which he proposed 
for apterygotan orders and wingless pterygotan orders have not been 
generally accepted, but Psocoptera, Embioptera, and Ephemeroptera 
have met with considerable acceptance. Paraneuroptera, for Odonata, 
has not appeared in general use. 

Imms (1924) and Wilson and Doner (1937) have reviewed the 
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different ordinal classifications used by various writers. Chapman 
(1930), Comstock (1930), Handlirsch (1930), and Brues and Melander 
(1932) are among those using Corrodentia in the ordinal sense. On 
the basis of priority this is preferred to either Copeognatha or 
Psocoptera. Inasmuch as Shipley’s system has not been follewed in 
entirety, it does not seem important to use Psocoptera for the sake of 
uniformity. It may be argued that the names rejected, except for 
Odonata, are those of wingless orders, so that “ptera’”’ does not 
properly apply to them. However, Odonata is still in general use, and, 
as Mickel (1934) has shown, the name is based upon the toothed 
maxillae of dragonflies. The name Corrodentia is derived from a 
Latin name meaning “gnawing,”’ which is characteristic of the often 
injurious feeding habits of psocids. Because of priority, general usage, 
and fitting derivation it seems best to retain Corrodentia in preference 


to other names. 
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SCIENTIFIC NOTES AND NEWS 


THIRTY-FIRST EDITION OF THE DIRECTORY OF THE ACADEMY 


In accordance with a custom only occasionally broken, the Academy 
issued in September its biennial directory of affiliated societies and members, 
familiarly known as the Red Book. The editorial work and responsibility for 
this directory were borne by H. G. Avers and Natuan R. Sirs, who con- 
stituted the committee appointed for the purpose. 

In addition to the subject matter that has come to be associated with this 
work, such as the calendar of meeting dates of the affiliated societies and the 
thumbnail sketches of their history, this directory contains three new fea- 
tures. Lest these departures from past practice escape attention they are 
noted here. 

For the first time, or at least for the first time within recent years, the 
directory contains a table of contents. This table lists the affiliated societies 
in the order in which they entered the Academy. There are 19. of these socie- 
ties, 8 of which have been affiliated with the Academy since its organization 
in 1898. 

On page 17 the directory lists the honorary members and patrons. These 
are arranged alphabetically and not in the order of their election. These 
names appear also in their proper place in the text. 

Following the regular directory of Academy members, and members of the 
affiliated societies, the editors have compiled and listed alphabetically those 
of our members who have died. This latter listing is limited to those who 
were members in good standing at the time of their death. 

In compiling a work of this nature it would be miraculous if no errors 
crept in. Only one has thus far come to attention, which, for purposes of the 
record, should be corrected. Under the general heading of Standing Commit- 
tees, there are listed erroneously as members of the Meetings Committee 
the following: J. E. McMurtrey, Jr., Curtis P. Clausen, W. D. LAMBERT, 
and Francis M. Deranporr. These gentlemen are the members of a special 
committee of which W. T. ScHALLER is the chairman. The Meetings Com- 
mittee is composed of Frank M. Serzuer, chairman, and James F. Coucs, 
Joun E. Grar, CLement L. Garner, and Frep L. Mou.er. 

The members are asked to scan their copies and notify the corresponding 
secretary of corrections. 
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